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(54) FILM-FORMING COMPOSITION, FORMATION OF FILM AND LOW- DENSITY FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film-forming composition excellent in storage stability, 
capable of imparting a film excellent in dielectric constant characteristics and useful as an 
interlayer insulating film in semiconductor elements, etc. 

SOLUTION: This film-forming composition comprises (A) at least one kind selected from the 
group consisting of silane compounds of R2R3R4Si(OR1), R2R3Si(OR1)2, R2Si(OR1)3, Si(OR1)4, 
and R2s(OR1)3-sSiRSi(OR1)3-tR2t (wherein R1 to R4 are each a monovalent organic group; R 
is a divalent organic group; s and t are each an integer of 0 to 1) or its hydrolyzate and/or 
condensation product, (B) at least one organic polymer selected from the group of a polyether, 
a polyester, a polycarbonate and a polyanhydride and (C) an alcohol-based solvent and/or a 
ketone-based solvent. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) (A-1) The compound expressed with the following general formula (1), the 
compound expressed with the following (A~2) general formula (2), At least one sort of silane 
compounds chosen from the group of a compound expressed with the compound expressed with 
the following general formula (3), the compound expressed with the following (A~4) general 
formula (4), and (A-5) the following general formula (5), (A-3) The hydrolyzate and/or its 

condensate, R2 R3 R4 Si (OR1) (1) 

R2 R3 Si2 (OR1) (2) 

R2 Si3 (OR1) (3) 

Si4 (OR1) (4) 

R* i (R 1 O) 3 - B S i RS i (OR^a-t R a ■ 

(5) 

(You may differ, even if R1 -R4 is the same, and a univalent organic radical and R show a 
divalent organic radical, respectively, and s and t are the integers of 0-1.) 

(B) The constituent for film formation characterized by containing at least one sort of organic 
polymers chosen from the group of a polyether, polyester, a polycarbonate, and a polyanthus 
hydride and a (C) alcoholic system solvent, and/or a ketone system solvent. 
[Claim 2] The formation approach of the film characterized by applying the constituent for film 
formation according to claim 1 to a substrate, and heating it. 

[Claim 3] The formation approach of the film according to claim 2 which applies the constituent 
for film formation according to claim 1 to a substrate, heats at the temperature of under the 
decomposition temperature of the (B) component, is made to harden a part of (A) component, 
and is subsequently heated and stiffened at the temperature more than the decomposition 
temperature of the above-mentioned (B) component. 

[Claim 4] The formation approach of the film according to claim 2 which applies the constituent 
for film formation according to claim 1 to a substrate, and is heated and stiffened at the 
temperature more than the decomposition temperature of the (B) component. 
[Claim 5] Low consistency-ized film obtained by the formation approach of the film claim 2 - 
given in 4 any 1 terms. 
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JPO and NCIPI are not responsible for any 
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3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the constituent for film formation which storage 
stability is a good constituent and can form in more detail the paint film which was excellent in 
the dielectric constant property etc. as an interlayer insulation film ingredient in a semiconductor 
device etc. about the constituent for film formation. 
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JPO and NCIPI are not responsible for any 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the silica (Si02) film formed in vacuum processes, 
such as a CVD method, is used abundantly as an interlayer insulation film in a semiconductor 
device etc. And the insulator layer of the spreading mold which uses as a principal component 
the hydrolysis product of the tetra-alkoxy run called the SOG (Spin on Glass) film for the 
purpose of forming a recent years more uniform interlayer insulation film is also used. Moreover, 
the interlayer insulation film of a low dielectric constant which uses as a principal component 
polyorganosiloxane called organic [ SOG ] is developed with high integration of a semiconductor 
device etc. however, the conductor which was more excellent with the further high integration 
and the further multilayering of a semiconductor device etc. — the electric insulation of a 
between requires — having — **** — therefore — more — a low dielectric constant — and 
the interlayer insulation film ingredient which is excellent in crack resistance is called for. 
[0003] So, the spreading setup-of-tooling product for insulator layer formation of a low dielectric 
constant is indicated by JP,6~181201,A as an interlayer insulation film ingredient. This spreading 
setup-of-tooling product has low absorptivity, it aims at offering the insulator layer of a 
semiconductor device excellent in crack-proof nature, and that configuration is a spreading 
setup-of-tooling product for insulator layer formation with which the number average molecular 
weight to which it comes to carry out condensation polymerization of the organometallic 
compound containing at least one sort of elements chosen from titanium, a zirconium, niobium, 
and a tantalum and the organic silicon compound which has at least one alkoxy group in 
intramolecular uses 500 or more oligomer as a principal component. However, the dielectric 
constant of the conventional inorganic system interlayer insulation film ingredient is 3.0 or more, 
and is inadequate for high integration. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] About the constituent for film formation for solving 
the above-mentioned trouble, storage stability of this invention is good, and the paint film 
obtained is excellent in a dielectric constant property etc., and aims it still more detailed at 
offering the constituent for film formation useful as an interlayer insulation film in a 
semiconductor device etc. 
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English Translation of JP, 2001-049174, A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer V7 
produced by Cross Language Inc. So the translation may not reflect the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Means to solve the Problems] 

At least one kind of bletilla compound chosen by a crowd of compound ("compound (1) is said as 
follows) that the present invention was presented in the following general formula (1) (A) (A-l), 
compound (compound (2) is said as follows) presented in the following general formula (2) (A-2), 
compound (compound (3) is said as follows) presented in the following general formula (3) 
(Skywarrior), compound (compound (4) is said as follows) presented in follows general formula (4) 
(Skyhawk) and (A- 5) compounds (compound (5) is said as follows) presented in follows general 
formula (5), the hydrolysate and the condensate (a (A-l) ingredient", "a (A-2) ingredient", 
"( Skywarrior) ingredient", "( Skyhawk) ingredient", "a (A-5) ingredient" are said as follows 
respectively), 

R2R3R4Si (OR1) (1) 

R2R3Si (OR1) 2 (2) 

R2Si (OR1) 3 (3) 

Si (OR1) 4 (4) 

[Rl - R4 is same, and it may be different, and organic group of 1 value, R show organic group of 2 
values respectively, s and t are O-l integers, and 4-6 RIO bases are still .] which same, may be 
different in a general formula (5) 

Polyeter, polyester, a polycarbonate and a membrane formation business composition including, at 
a minimum, containing one kind of organic polymer and (C) an alcohol system solvent and a ketone 
system solvent chosen among a crowd of poly Ann Hydra id are related to (B). The present 
invention applies a composition for membrane formation to a board next, a formation method of a 
membrane including heating is related to. Here, a composition for ,® membrane formation is 
applied to a board for a formation method of the membrane (B), it is heated with temperature less 
than resolution temperature of an ingredient (A), and an ingredient is rigidified partly, it is heated 
with temperature of higher than resolution temperature of the subsequently (B) ingredient, and it 
is rigidified, or a ,(2) above membrane formation business composition is applied to a board (B), 
what it is heated with temperature of higher than resolution temperature of an ingredient, and is 
rigidified is desirable. As for the present invention, low density to be provided by means of a 
formation method of the membrane is related to a membrane next. 

[0006] 

[Mode for carrying out the Invention] 

The present invention uses a particular (B) organic polymer as the materials which, at a minimum, 
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form quality of many bores in one kind of bletilla compound, the hydrolysate and the condensate] 
again chosen as a base polymer forming a membrane (A) by a crowd of ingredient [compound (1) - 
(5) (A), a solvent is used as a solvent of a - (B) ingredient (C). Thus (A) be superior to storage 
stability, and a composition of the present invention containing a - (C) ingredient applies this 
composition to matrix such as silicon wafers by dipping or spin coat methods, when heat 
polycondensation of an ingredient is performed with an organic polymer and (C) the removal of a 
solvent by application of heat (A) (B) (A), an ingredient forms the vitreosity or a membrane of a 
colossalness macromolecule (B), and microporosity is formed by being removed the resolution an 
organic polymer. A dielectric constant is low, and a provided membrane is preferred as insulating 
film materials between the strata in semiconductor elements. 
[0007] 

An ingredient does not have all the RIO- bases of the compound (1) - (5) inside comprising the (A) 
ingredient to be hydrolyzed with the hydrolysate, and, for example, here, thing that only one is 
hydrolyzed, higher than 2 may be hydrolyzed thing or these mixtures (A). In addition, (A) the ti 
lah Nord basis of hydrolysate of compound (1) - (5) which comprised an ingredient (A) condensed, 
and Si-O-Si combination was formed, but, according to the present invention, it is not had to 
condense entirely, and it is the general idea that the thing which some a little ti lah Nord bases 
condensed, degree of condensation included different only mixtures in. 

[0008] 

The present invention gives an explanation about - (C) ingredients (A) as follows, subsequently it 
is explained in detail about methods for preparing of a composition of the present invention. 
[0009] 

An ingredient (A) ingredient is a bletilla compound of at least one kind chosen among a crowd of 
compound (1) - (5), this hydrolysate and this condensate (A), (A-l), of - (A-5) , at a minimum, it is 
one kind. 

[0010] 

It is same, and it may be different, and organic group of 1 value is left respectively, and, in the 
general formula (1) - (5), there is Rl - R4. An alkyl group, an aryl group, allyl group, the ^'Jyy 
;l/ basis can be nominated for organic group of this 1 value. Here, methyl radical, an ethyl group, 
a propyl group, butyl are nominated for an alkyl group, preferably it is carbon equation 1 to 5, and 
these alkyl groups may diverge with form of chain , even more particularly, hydrogen atoms may be 
substituted fluorine atoms for. In general formula (1) - (5), phenyl, naphthyl radical, methyl 
phenyl, ethyl phenyl, chlorophenyl, the Zfn^y jr—Jl/ basis, fluorophenyl can be nominated for 
an aryl group. 

[0011] 

As an operative example of a compound shown in a general formula (1), it is trimethyl methoxy 
bletilla, trimethyl ethoxy bletilla, trimethyl -n- propoxy bletilla, trimethyl -iso- propoxy bletilla, 
trimethyl -n- butoxy bletilla, trimethyl -sec- butoxy bletilla, trimethyl -tert- butoxy bletilla, 
trimethyl phenoxy bletilla, bird ethyl methoxy bletilla, bird ethyl ethoxy bletilla, triethyl -n- 
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propoxy bletilla, bird ethyl -iso- propoxy bletilla, bird ethyl -n- butoxy bletilla, bird ethyl -sec- 
butoxy bletilla, bird ethyl -tert- butoxy bletilla, triethyl phenoxy bletilla, tri-n- propyl methoxy 
bletilla, tri-n- propyl ethoxy bletilla, tri-n- propyl -n- propoxy bletilla, tri-n- propyl -iso- propoxy 
bletilla, tri-n- propyl -n- butoxy bletilla, tri-n- propyl -sec- butoxy bletilla, tri-n- propyl -tert- butoxy 
bletilla, tri-n- propyl - phenoxy bletilla, tri-iso- propyl methoxy bletilla, tri-iso- propyl ethoxy bletilla, 
tri-iso- propyl -n- propoxy bletilla, tri-iso- Propyl -iso- propoxy bletilla, tri-iso- propyl -n- butoxy 
bletilla, bird -iso- propyl -sec- butoxy bletilla, bird -iso- propyl -tert- butoxy bletilla, bird -iso- propyl 
- phenoxy bletilla, bird -n- butyl methoxy bletilla, tri-n- butyl ethoxy bletilla, bird -n- butyl -n- 
propoxy bletilla, tri-n- butyl -iso- propoxy bletilla, tri-n- butyl -n- butoxy bletilla, tri-n- butyl -sec- 
butoxy bletilla, tri-n- butyl -tert- butoxy bletilla, bird -n- butyl - phenoxy bletilla, tri-sec- butyl 
methoxy bletilla, tri-sec- butyl ethoxy bletilla, tri-sec- butyl -n- propoxy bletilla, tri-sec- butyl -iso- 
propoxy bletilla, tri-sec- butyl -n- butoxy bletilla, tri-sec- butyl -sec- butoxy bletilla, tri-sec- butyl 
-tert- butoxy bletilla, tri-sec- butyl - phenoxy bletilla, tri-tert- butyl methoxy bletilla, tri-tert- butyl 
ethoxy bletilla, tri-tert- butyl -n- propoxy bletilla, tri-tert- butyl -iso- A propoxy bletilla, a tri-tert- 
butyl -n- butoxy bletilla, a tri-tert- butyl -sec- butoxy bletilla, a tri-tert- butyl -tert- butoxy bletilla, a 
tri-tert- butyl - phenoxy bletilla, a triphenyl methoxy bletilla, a triphenyl - ethoxy bletilla, a 
triphenyl -n- propoxy bletilla, a triphenyl -iso- propoxy bletilla, a triphenyl -n- butoxy bletilla, a 
triphenyl -sec- butoxy bletilla, a triphenyl -tert- butoxy bletilla, a triphenyl phenoxy bletilla are 
given. 
[0012] 

As an operative example of a compound expressed in a general formula (2), it is dimethyl 
dimethoxy bletilla, dimethyl diethoxy bletilla, dimethyl - di-n- propoxy bletilla, dimethyl - di-iso- 
propoxy bletilla, dimethyl - di-n- butoxy bletilla, dimethyl - di-sec- butoxy bletilla, dimethyl - di-tert- 
butoxy bletilla, dimethyl diphenoxy bletilla, diethyl dimethoxy bletilla, diethyl diethoxy bletilla, 
diethyl - di-n- propoxy bletilla, diethyl - di-iso- propoxy bletilla, diethyl - di-n- butoxy bletilla, 
diethyl - di-sec- butoxy bletilla, diethyl - di-tert- butoxy bletilla, diethyl diphenoxy bletilla, di-n- 
propyl dimethoxy bletilla, di-n- propyl diethoxy bletilla, di-n- propyl - di-n- propoxy bletilla, di-n- 
propyl - di-iso- propoxy bletilla, di-n- propyl - di-n- butoxy bletilla, di-n- propyl - di-sec- butoxy 
bletilla, di-n- propyl - di-tert- butoxy bletilla, di-n- propyl - di- phenoxy bletilla, di-iso- propyl 
dimethoxy bletilla, di-iso- propyl diethoxy bletilla, di-iso- propyl - di-n - propoxy bletilla, di-iso- 
propyl - di-iso- propoxy bletilla, di-iso- propyl - di-n- butoxy bletilla, di-iso- propyl - di-sec- butoxy 
bletilla, di-iso- propyl - di-tert- butoxy bletilla, di-iso- propyl - di- phenoxy bletilla, di-n- butyl 
dimethoxy bletilla, di-n- butyl diethoxy bletilla, di-n- butyl - di-n- propoxy bletilla, di-n- butyl - 
di-iso- propoxy bletilla, di-n- butyl - di-n- butoxy bletilla, di-n- butyl - di-sec- butoxy bletilla, di-n- 
butyl - di-tert- butoxy bletilla, di-n- butyl - di- phenoxy bletilla, di-sec- butyl dimethoxy bletilla, 
di-sec- butyl diethoxy bletilla, di-sec- butyl - di-n- propoxy bletilla, di-sec- butyl - di-iso- propoxy 
bletilla, di-sec- butyl - di-n- butoxy bletilla, di-sec- butyl - di-sec- butoxy bletilla, di-sec- butyl - 
di-tert- butoxy bletilla, di-sec- butyl - di- phenoxy bletilla, di-tert- butyl dimethoxy bletilla, di-tert- 
butyl diethoxy bletilla, di-ter A t- butyl - di-n- propoxy bletilla, a di-tert- butyl - di-iso- propoxy 
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bletilla, a di-tert- butyl - di-n- butoxy bletilla, a di-tert- butyl - di-sec- butoxy bletilla, a di-tert- butyl 

- di-tert- butoxy bletilla, a di-tert- butyl - di- phenoxy bletilla, a diphenyl dimethoxy bletilla, a 
diphenyl - di- ethoxy bletilla, a diphenyl - di-n- propoxy bletilla, a diphenyl - di-iso- propoxy bletilla, 
a diphenyl - di-n- butoxy bletilla, a diphenyl - di-sec- butoxy bletilla, a diphenyl - di-tert- butoxy 
bletilla, a diphenyl diphenoxy bletilla are given. 

[0013] 

As a concrete example of a compound represented in a general formula (3), it is methyl trimethoxy 
bletilla, methyl bird ethoxy bletilla, methyl tri-n- propoxy bletilla, methyl bird -iso- propoxy bletilla, 
methyl bird -n- butoxy bletilla, methyl bird -sec- butoxy bletilla, methyl bird -tert- butoxy bletilla, 
methyl bird phenoxy bletilla, ethyl bird methoxy bletilla, ethyl bird ethoxy bletilla, ethyl bird -n- 
propoxy bletilla, ethyl bird -iso- propoxy bletilla, ethyl bird -n- butoxy bletilla, ethyl bird -sec- 
butoxy bletilla, ethyl bird -tert- butoxy bletilla, ethyl bird phenoxy bletilla, n- propyl bird methoxy 
bletilla, n- propyl bird ethoxy bletilla, n- propyl bird -n- propoxy bletilla, n- propyl bird -iso- propoxy 
bletilla, n- propyl bird -n- butoxy bletilla, n- propyl bird -sec- butoxy bletilla, n- propyl bird -tert- 
butoxy bletilla, n- propyl bird phenoxy bletilla, i- propyl bird methoxy bletilla, i- propyl bird ethoxy 
bletilla, i- propyl bird -n- propoxy bletilla, i- propyl bird -iso- propoxy bletilla, i- Pooh A P tf )V h U 
-n- butoxy bletilla, an i- propyl bird -sec- butoxy bletilla, an i- propyl tri-tert- butoxy bletilla, an i- 
propyl triphenoxy bletilla, a n- butyl bird methoxy bletilla, a n- butyl triethoxy bletilla, a n- butyl 
tri-n- propoxy bletilla, a n- butyl tri-iso- propoxy bletilla, a n- butyl bird -n- butoxy bletilla, a n- 
butyl tri-sec- butoxy bletilla, a n- butyl tri-tert- butoxy bletilla, a n- butyl triphenoxy bletilla, a sec- 
butyl bird methoxy bletilla, a sec- butyl - bird ethoxy bletilla, a sec- butyl - bird -n- propoxy bletilla, 
a sec- butyl - bird -iso- propoxy bletilla, a sec- butyl - bird -n- butoxy bletilla, a sec- butyl - bird -sec- 
butoxy bletilla, a sec- butyl - bird -tert- butoxy bletilla, a sec- butyl - bird phenoxy bletilla, a t- butyl 
bird methoxy bletilla, a t- butyl bird ethoxy bletilla, a t- butyl bird -n- propoxy bletilla, a t- butyl 
bird -iso- propoxy bletilla, a t- butyl bird -n- butoxy bletilla, a t- butyl bird -sec- butoxy bletilla, a t- 
butyl bird -tert- boo Japanese crested ibis ti bletilla, t- butyl bird phenoxy bletilla, phenyl 
trimethoxy bletilla, phenyl bird ethoxy bletilla, phenyl bird -n- propoxy bletilla, phenyl bird -iso- 
propoxy bletilla, phenyl bird -n- butoxy bletilla, phenyl bird -sec- butoxy bletilla, phenyl bird -tert- 
butoxy bletilla, phenyl bird phenoxy bletilla, t£E(D others, vinyl bird methoxy bletilla, vinyl bird 
ethoxy bletilla, y - Amino propyl bird methoxy bletilla, y - Amino propyl bird ethoxy bletilla, y 

- y H + y^n h U / h+y y 7 >, r - £f } ) z/ H + y^o tf;i/ hUxh + yy7>, r - 
hU7PDyot 6 Jl/h'J^h + yy7>, r - h U 7UUZfu¥)l h UX l>^>>-^> are given. 
[0014] 

For an operative example of a compound presented in a general formula (4), a teth lam Japanese 
crested ibis ti bletilla, a tetraethoxy bletilla, a tetra-n- propoxy bletilla, a tetra-iso- propoxy bletilla, 
tetra-n- black fly xylan, a tetra-sec- butoxy bletilla, a tetra-tert- butoxy bletilla, a tetraphenoxy 
bletilla are given. 

[0015] 

Preferably a teth lam Japanese crested ibis ti bletilla, a tetraethoxy bletilla, a tetra-n- propoxy 
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bletilla, a tetra-iso- propoxy bletilla, a methyl trimethoxy bletilla, a methyl bird ethoxy bletilla, a 
methyl bird -n- propoxy bletilla, a methyl bird -iso- propoxy bletilla, a phenyl bird methoxy bletilla, 
a phenyl bird ethoxy bletilla, a dimethyl dimethoxy bletilla, a dimethyl diethoxy bletilla, a diphenyl 
dimethoxy bletilla, a diphenyl diethoxy bletilla, a trimethyl methoxy bletilla, a trimethyl ethoxy 
bletilla appear, and, among compound (1) - (4), there is, particularly preferably teth lam Japanese 
crested ibis xylan, a tetraethoxy bletilla, a methyl bird methoxy bletilla, a methyl bird ethoxy 
bletilla, a dimethyl dimethoxy bletilla, a dimethyl diethoxy bletilla, a trimethyl methoxy bletilla, a 
trimethyl ethoxy bletilla appear, and there is. These compound (1) - (4) may use one kind or more 
than two kinds at the same time. 
[0016] 

On the other hand, in the general formula (5), R shows organic group of 2 values, s and t show 0-1 
integers. Here, alkylene groups, the Arie Ren basis can be nominated for organic group of 2 values 
in the general formula (5). Here, methyl group, ethylene group are nominated for alkylene groups, 
preferably it is carbon equation 1 to 2, and hydrogen atoms may be substituted fluorine atoms for 
more. In addition, in a general formula (5), phenylene radical, the naphthalene basis can be 
nominated for the Arie Ren basis. 

[0017] 

For an operative example of a compound presented in a general formula (5), screw (triArco Kishi 
Cyril) methane such as screw (trimethoxy Cyril) methane, screw (triethoxy Cyril) methane, screw 
(tri-n- propoxy Cyril) methane, screw (tri-i- propoxy Cyril) methane, screw (tri-n- butoxy Cyril) 
methane, screw (tri-sec- butoxy Cyril) methane, screw (tri-t- butoxy Cyril) methane, 

[0018] 

1,2- screw (triArco Kishi Cyril) ethane such as 1,2- screw (trimethoxy Cyril) ethane, 1,2- screw 
(triethoxy Cyril) ethane, 1,2- screw (tri-n- propoxy Cyril) ethane, 1,2- screw (tri-i- propoxy Cyril) 
ethane, 1,2- screw (tri-n- butoxy Cyril) ethane, 1,2- screw (tri-sec- butoxy Cyril) ethane, 1,2- screw 
(tri-t- butoxy Cyril) ethane, 

[0019] 

One - (diArco Kishi methyl Cyril) -1 - (triArco Kishi Cyril) methane such as one - (dimethoxy 
methyl Cyril) -1 - (trimethoxy Cyril) methane, one - (diethoxy methyl Cyril) -1 - (triethoxy Cyril) 
methane, one - (di-n- propoxy methyl Cyril) -1 - (tri-n- propoxy Cyril) methane, one - (di-i- propoxy 
methyl Cyril) -1 - (tri-i- propoxy Cyril) methane, one - (di-n- butoxy methyl Cyril) -1 - (tri-n- butoxy 
Cyril) methane, one - (di-sec- butoxy methyl Cyril) -1 - (tri-sec- butoxy Cyril) methane, one - (di-t- 
butoxy methyl Cyril) -1 - (tri-t- butoxy Cyril) methane, 

[0020] 

One - (diArco Kishi methyl Cyril) -2 - (triArco Kishi Cyril) ethane such as one - (dimethoxy methyl 
Cyril) -2 - (trimethoxy Cyril) ethane, one - (diethoxy methyl Cyril) -2 - (triethoxy Cyril) ethane, one - 
(di-n- propoxy methyl Cyril) -2 - (tri-n- propoxy Cyril) ethane, one - (di-i- propoxy methyl Cyril) -2 - 
(tri-i- propoxy Cyril) ethane, one - (di-n- butoxy methyl Cyril) -2 - (tri-n- butoxy Cyril) ethane, one - 
(di-sec- butoxy methyl Cyril) -2 - (tri-sec- butoxy Cyril) ethane, one - (di-t- butoxy methyl Cyril) -2 - 
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(tri-t- butoxy Cyril) ethane, 
[0021] 

Screw (diArco Kishi methyl Cyril) methane such as screw (dimethoxy methyl Cyril) methane, 
screw (diethoxy methyl Cyril) methane, screw (di-n- propoxy methyl Cyril) methane, screw (di-i- 
propoxy methyl Cyril) methane, screw (di-n- butoxy methyl Cyril) methane, screw (di-sec- butoxy 
methyl Cyril) methane, screw (di-t- butoxy methyl Cyril) methane, 1,2- screw (diArco Kishi methyl 
Cyril) ethane such as 1,2- screw (dimethoxy methyl Cyril) ethane, 1,2- screw (diethoxy methyl 
Cyril) ethane, 1,2- screw (di-n- propoxy methyl Cyril) ethane, 1,2- screw (di-i- propoxy methyl Cyril) 
ethane, 1,2- screw (di-n- butoxy methyl Cyril) ethane, 1,2- screw (di-sec- butoxy methyl Cyril) 
ethane, 1,2- screw (di-t- butoxy methyl Cyril) ethane, 

[0022] 

1,2- screw (trimethoxy Cyril) benzene, 1,2- screw (triethoxy Cyril) benzene, 1,2- screw (tri-n- 
propoxy Cyril) benzene, 1,2- screw (tri-i- propoxy Cyril) benzene, 1,2- screw (tri-n- butoxy Cyril) 
benzene, 1,2- screw (tri-sec- butoxy Cyril) benzene, 1,2- screw (tri-t- butoxy Cyril) benzene, 1,3- 
screw (trimethoxy Cyril) benzene, 1,3- screw (triethoxy Cyril) benzene, 1,3- screw (tri-n- propoxy 
Cyril) benzene, 1,3- screw (tri-i- propoxy Cyril) benzene, 1,3- screw (tri-n- butoxy Cyril) benzene, 
1,3- screw (tri-sec- butoxy Cyril) benzene, 1,3- screw (tri-t- butoxy Cyril) benzene, 1,4- screw 
(trimethoxy Cyril) benzene, 1,4- screw (triethoxy Cyril) benzene, 1,4- screw (tri-n- propoxy Cyril) 
benzene, 1,4- screw (tri-i- propoxy Cyril) benzene, 1,4- screw (tri-n- butoxy Cyril) benzene, 1,4- 
screw (tri-sec- butoxy Cyril) benzene, 1, 

Screw (triArco Kishi Cyril) benzene such as four - screw (tri-t- butoxy Cyril) benzene can give. 
These compounds (5) may use one kind or more than two kinds at the same time. 

[0023] 

In above compounds (5), screw (triArco Kishi Cyril) methane such as screw (trimethoxy Cyril) 
methane, screw (triethoxy Cyril) methane, 1,2- screw (triArco Kishi Cyril) ethane such as 1,2- screw 
(trimethoxy Cyril) ethane, 1,2- screw (triethoxy Cyril) ethane, One - (diArco Kishi methyl Cyril) -1 - 
(triArco Kishi Cyril) methane such as one - (dimethoxy methyl Cyril) -1 - (trimethoxy Cyril) 
methane, one - (diethoxy methyl Cyril) -1 - (triethoxy Cyril) methane, One - (diArco Kishi methyl 
Cyril) -2 - (triArco Kishi Cyril) ethane such as one - (dimethoxy methyl Cyril) -2 - (trimethoxy Cyril) 
ethane, one - (diethoxy methyl Cyril) -2 - (triethoxy Cyril) ethane, Screw (diArco Kishi methyl Cyril) 
methane such as screw (dimethoxy methyl Cyril) methane, screw (diethoxy methyl Cyril) methane, 
1,2- screw (diArco Kishi methyl Cyril) ethane such as 1,2- screw (dimethoxy methyl Cyril) ethane, 
1,2- screw (diethoxy methyl Cyril) ethane, Screw (triArco Kishi Cyril) benzene such as 1,2- screw 
(trimethoxy Cyril) benzene, 1,2- screw (triethoxy Cyril) benzene, 1,3- screw (trimethoxy Cyril) 
benzene, 1,3- screw (triethoxy Cyril) benzene, 1,4- screw (trimethoxy Cyril) benzene, 1,4- screw 
(triethoxy Cyril) benzene, It is preferable jfi 9 particularly, screw (triArco Kishi Cyril) methane such 
as screw (trimethoxy Cyril) methane, screw (triethoxy Cyril) methane, 1,2- screw (triArco Kishi 
Cyril) ethane such as 1,2- screw (trimethoxy Cyril) ethane, 1,2- screw (triethoxy Cyril) ethane is 
preferable. These may use one kind or more than two kinds at the same time. 
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[0024] 

Compound (1) - (5) comprising the (A) ingredient is hydrolyzed, when it makes condense , per basis 
1 mol presented in RIO-, what preferred, it adds water of 0.3-2.5 mol to to use water of 0.25-3 mol is 
particularly desirable. If quantity of water to add is a price in a range of 0.25-3 mol, there is not 
the fear that uniformity of coating deteriorates, and the reason is because, in addition, there are 
little hydrolysis and fear of deposition and gelation of a polymer of the whole condensation reaction. 

[0025] 

Compound (1) - (5) comprising an ingredient (A) is hydrolyzed, when it makes condense, a catalyst 
may be used. Metal chelate, an organic acid, mineral acid, an organic base, an inorganic base can 
be nominated for a catalyst to use in this case. 

[0026] 

Ethoxy matter (7-\lJ*)V7~\L b) titanium, for example, trifor metal chelate, tri-n- propoxy 

person (7 'iz^ 1 JV7 'iz b^~ — b) titanium, bird -i- propoxy person (TiZ^Jl/Til h:J~— b) titanium, 
bird -n- butoxy thing (Tir^Jl/Til b~3~ — b) titanium, tri-sec- butoxy thing (7iZ"5 L ^T"t h^"~ b) 
titanium, tri-t- butoxy thing (7iZ J ? 1 JU7iZ — b) titanium, diethoxy screw (7'\Z^ L )]/7^Z b*3~ — 

b) titanium, di-n- propoxy screw (7iZ:7^l/7"tZ b^~ — b) titanium, di-i- propoxy screw (7iz5 L JU7 
iz b*3~ — b) titanium, di-n- butoxy screw (Tiz^JPTil — b) titanium, di-sec- butoxy screw (7 
iz5^JP7iZ b~}~ — b) titanium, di-t- butoxy screw (7iZ^Jl^7iZ — b) titanium, monoethoxy tris 
(7"tz9 1 Jl/7"tZ h^"— H) titanium, mono-n- propoxy tris (7iz5 L Jl/7iZ h — b) titanium, mono-i- 
propoxy tris (7iz9 1 ^I/7"tZ b~5~ — b) titanium, mono-n- butoxy tris (7"tZ:fJl/7~tZ bj~ — b) titanium, 
mono-sec- butoxy tris (7iz5 1 >'l/7iz b:J~ — b) titanium, 

Thing -t- butoxy tris (7iz5^71z bj—~ b) titanium, tetrakiss (7"tz^;l/7-t b^ — b) titanium, 
triethoxy thing (X^JU7iZ b7"iZ;r — b) titanium, tri-n- propoxy thing (X^jl/7iZ b7"tZT"— b) 
titanium, tri-i- propoxy thing (X9 1 ;U7iZ b7iZ7"~ b) titanium, tri-n- butoxy thing (X^Jl/7iZ b 
7 "tlx — b) titanium, tri-sec- butoxy thing (X^-;i/7iZ b7~tZT- — b) titanium, tri-t- butoxy thing 
(X^jl/7'tZ h 7iZ:r — b) titanium, diethoxy screw (X^JI/ 7"fe b 7 iz T" — b) titanium, di-n- 
propoxy screw (X^^7"tz b 7"tZ:r— b) titanium, di-i- propoxy screw (X^;l/7iZ b 7iZ:r — b) 
titanium, di-n- butoxy screw (X5^Jl/7~tZ b7~tZ:r— b) titanium, di-sec- butoxy screw (X5 = "Jl/7iZ b 
7iZ:r— b) titanium, di-t- butoxy screw (X^Jl/7iZ b7iZ:r— b) titanium, monoethoxy tris (X^ 
Jl/7iZ b 7iZ:r — b) titanium, mono-n- propoxy tris (X ; ? 1 jU7iZ b 7iZ:r — b) titanium, mono-i- 
propoxy tris (X9^;i/7"tz b 7iZ:r — b) titanium, 

Titanium chelate such as thing -n- butoxy tris (X^;i/7iZ b7iZ:r— b) titanium, thing -sec- 
butoxy tris (X^Jl/7-tl b 7~fe^ — b) titanium, thing -t- butoxy tris (X^;i/7~tZ b 7tf^ b) 
titanium, tetrakiss (X^^7iz H7tf- b) titanium, mono(7iZ^;l/7iZ bj— b) trisXX'5 1 ;i/7 
iZ b7iZ7 = — b) titanium, screw (7iZ^;i/7iz bj— b) screw (X^;l/7-tZ b71z^— b) titanium, 
tris (7iZ^;i/71Z b^ — b) thing (X^Jl/7-tz b 7^L"r — b) titanium, 

[0027] 

Triethoxy thing (7iz5^I/7iZ bj~— b) zirconium, tri-n- propoxy thing (7 il^ *)V7 bj~— b) 
zirconium, tri-i- propoxy thing (7iZ^Jl/7iZ b^— b) zirconium, tri-n- butoxy thing (7iz5 = "Jl/7iZ 
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h:J~ — b) zirconium, tri-sec- butoxy thing (7 ^Z.^ )V7 ^Z b~j~ — b) zirconium, tri-t- butoxy thing (7 
-fc^Jl/TiZ * h) zirconium, diethoxy screw (Til — h) zirconium, di-n- propoxy 

screw (Tiz^Jl/T'tl h 3~ — b) zirconium, di-i- propoxy screw (Tiz^JI/Tiz b~j~ — zirconium, 
di-n- butoxy screw (7izf')\/7iZ b*j~ — h) zirconium, di-sec- butoxy screw (7 )V7 "fe h^" — b) 
zirconium, di-t- butoxy screw (7iZ^J\/7'\Z b*j~ — h) zirconium, monoethoxy tris (7 )V7 ~\Z h^" 

— b) zirconium, mono-n- propoxy tris {7'\Z^)V7^Z h^"— h) zirconium, mono-i- propoxy tris 
3 z -)]/7~\Z h^^- b) zirconium, mono-n- butoxy tris (7 iz^ )V7 -fe b~}~~- b) zirconium, 

Thing -sec- butoxy tris (Til^JI/Tiz h^"^~ h) zirconium, thing -t- butoxy tris {7-\Z^)V7^Z b^ — 
h) zirconium, tetrakiss (7 J \Z^JV7^Z b^^ h) zirconium, triethoxy thing (X^PJl/Til h7"fer — 
h) zirconium, tri-n- propoxy thing (X^Jl/7-fe K7"fe:r — b) zirconium, tri-i- propoxy thing (JL^JV 
7"tz b71z s r— b) zirconium, tri-n- butoxy thing (X^Jl/7-fe h T'fe'T" - b) zirconium, tri-sec- 
butoxy thing (X^;l/7"fe hTtr^ H) zirconium, tri-t- butoxy thing (X^l/Tiz h7"t:r — h) 
zirconium, diethoxy screw (X^Jl/Tiz h7i!r"" b) zirconium, di-n- propoxy screw (X^Jl/T-fe h 7 
il^r — h) zirconium, di-i- propoxy screw (X^jI/7-fe h Til^r— h) zirconium, di-n- butoxy screw (X 
^)\/7iZ b 7^L : r — b) zirconium, di-sec- butoxy screw (X5^I/7ii hT-tZ'T* — h) zirconium, di-t- 
butoxy screw (X^ jl/Tiz h7-fe:r — N) zirconium, monoethoxy tris (X^JUTil h7il:r — h) 
zirconium, 

Zirconium chelate such as thing -n- propoxy tris (X^Jl/T-fe b7^Zy^^~ b) zirconium, thing -i- 
propoxy tris (X^jl/7~fe h TiZT" — h) zirconium, thing -n- butoxy tris (X^PJl/TiZ h — h) 

zirconium, mono-sec- butoxy tris (X-3 L )V7^Z b — h) zirconium, mono-t- butoxy tris (JL^-Jl/7 

"t h7*tf — N) zirconium, tetrakiss (X^^l/Til bTiZ'fr — b) zirconium, mono(7~t c 5 L )]/7 ~\Z b*3~ 

— b) tris (X^;l/T-fe b7 J \Z7 L — b) zirconium, screw (TiZ^^TiZ bj— b) screw (X^jl/T-fe NT 
ilir — b) zirconium, tris (7'iz^)]/7iZ b^~ — b) thing {J^^)V7^Z b TilT - — b) zirconium, 

[0028] 

Aluminum chelate such as tris (7^Z^')]/7^Z b:J~— b) aluminum, tris (X^;l/Til hTilT 1 "^— b) 
aluminum can give. 
[0029] 

For example, acetic acid, propionic acid, butanoic acid, pentanoic acid, hexanoic acid, heptane acid, 
octane acid, nonane acid, decanoic acid are oxalic, and, for an organic acid, maleic acid, 
methylmalonic acid, adipic acid, a sebacate, gallic acid, butyric acid, merit acid, arachidonic acid, 
Japanese star anise acid, two - ethyl hexanoic acid, oleic acid, stearic acid, linoleic acid, Reno lane 
acid, salicylic acid, benzoic acid, p-aminobenzoic acid, p- toluene sulfonic acid, benzene sulfonic acid, 
chloroacetic acid, dichloroacetic acid, trichloroacetic acid, trifluoroacetic acid, a formic acid, malonic 
acid, sulfonic acid, phthalic acid, fumaric acid, citric acid, tartaric acid can be given. For example, 
hydrochloric acid, nitric acid, sulfuric acid, y y acid, phosphoric acid can be nominated for 
mineral acid. 

[0030] 

For example, pyridine, pyrrol, piperazine, pyrrolidine, a piperidine, picoline, trimethylamine, 
triethylamine, monoethanolamine, diethanolamine, dimethyl monoethanolamine, monomethyl 
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diethanolamine, a triethanolamine, yjf t: i/p U 3rt7 y >, 5? 7 If t* D J j- >, v7ift^>^7 
P ^ >T r "fe >, a tetramethyl ammonium high mud oxide can be nominated for an organic base. For 
example, ammonia, sodium hydroxide, a potassium hydroxide, a barium hydroxide, calcium 
hydroxide can be nominated for an inorganic base. 
[0031] 

Metal chelate, an organic acid, mineral acid are preferable, and preferably, among these catalysts, 
an organic acid can be given. For an organic acid, acetic acid in particular is oxalic, and maleic 
acid, malonic acid are preferable. When an organic acid is used as a catalyst, there is little fear of 
hydrolysis and deposition and gelation of a polymer during a condensation reaction, preferred. 
These catalysts may use one kind or more than two kinds at the same time. 

[0032] 

0.00001-0.05 mol are preferable, and quantity of use of the catalyst is usually 0.00001-0.01 mol as 
against gross weight 1 mol of the RIO basis of compound (1) - (5). 
[0033] 

When an ingredient is condensate of compound (1) - (5) (A), the molecular weight is weight average 
molecular weight of polystyrene conversion, and preferably preferably 700-200000 are usually 
around 1,000- 100,000s 500-300000. 

[0034] 

In addition, in the present invention, it is preferable it is essentially based on an ingredient for an 
ingredient (Sky warrior) (A), and to use. In that case, (A-l) an ingredient is combined with an 
ingredient (Skywarrior), and (A-2), (Skyhawk) can be used (A-5). Preferably, a ratio of an 
ingredient when it was essentially based on an ingredient (Skywarrior) (A-l) is less than 20 
percents by weight. There are a case more than 20 percents by weight, the case that mechanical 
strength becomes insufficient of provided coating. Preferably, a ratio of an ingredient when it was 
essentially based on an ingredient (Skywarrior) (A-2) is less than 50 percents by weight. There are 
a case more than 50 percents by weight, the case that mechanical strength becomes insufficient of 
provided coating. Preferably, a ratio of an ingredient when it was essentially based on an 
ingredient (Skywarrior) (Skyhawk) is less than 50 percents by weight. A case more than 50 
percents by weight, water absorptivity of provided coating become high, and there is the case that 
an electric characteristic deteriorates of coating. Preferably, a ratio of an ingredient when it was 
essentially based on an ingredient (Skywarrior) (A-5) is less than 50 percents by weight. A case 
more than 50 percents by weight, water absorptivity of provided coating become high, and there is 
the case that an electric characteristic deteriorates of coating. In addition, with complete 
hydrolysis condensate, the SiORl basis of compound (1) - (5) hydrolyzes 100%, and, in the present 
invention, the SiOH basis is become , even more particularly, it completely condenses, and the thing 
that it was is said to siloxane structure. 

[0035] 

An organic polymer (B) ingredient is polyeter, polyester, polycarbonate and at least one kind 
chosen among a crowd of poly Ann Hydra id (B). 
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[0036] 

Of these, (B) poly alkylene glycols compound of carbon equation 2 to 12 can be nominated for 
polyeter comprising an ingredient , for example, polyethylene glycol, a polypropylene glycol, poly, 
other than trimethylene glycols, polytetramethylene glycol, # U y ^ V y U 3 — poly 

hexamethylene glycol, polyethylene glycol - polypropylene glycol block copolymer, polyethylene 
glycol - polytetramethylene glycol block copolymer, polyethylene glycol - polypropylene glycol - 
polyethylene glycol block copolymer and the methyl ether, ethyl ether, propyl ether, trimethoxy 
Cyril ether, triethoxy Cyril ether, tripropoxy Cyril ether, trimethoxy Cyril methyl ether, triethoxy 
Cyril methyl ether, two - birds methoxy Cyril ethyl ether, two - bird ethoxy Cyril ethyl ether, three - 
birds methoxy Cyril propyl ether, three - bird ethoxy Cyril propyl ether, polyethylene glycol thing 
pentyl ether, polyethylene glycol thing hexyl ether, 

/^UXfl/y^U n— ^t/^^JPX- :r;l/, polyethylene glycol thing octyl ether, polyethylene 
glycol thing nonyl ether, # U X? 1/ >^ U D - jl/t 7 ZJH-fJl/, ^'JXf l/y^/'J 

J ;Px— - ^Ux?l/>^U3-jl/ty Hr*x^x-fJk *Uxf l/>yun- )l 

=ey hUr*x;i/x-fJk # u x? u > ^ u ^ - y f h 7 r * z jbx-f #ux?u>^u 

u>^u 3— 'n^^xjux— #uxf i/>^/u n-j^/t^^fijx^x-rji/, 
7}? u a?- u >t/Vn -;i/^E y y ^5** x;]/X— # u x^ U > ^ U xi — jw^e y -f n +hx;i/X— 
*Ux5 1 i/>^ij3-ji/tyAxnij-xji/x-fJi/ J #ux?i/>^U3-;Ry h^itxji/X-f;k 
3l?Ux^ix>^u j-^ty h U 3U-z;px- 3J?UX3^>^»J D-jHey 5^ h^n-y-xji/X— 
*Uxfl/>^'j 3 — ji/^E y ^s>^n^x;i/X— >j?u x^I^>^U 13— ;i/^E> ^iJ-init 
-jiji-^ji, #uxf i/>^ua — ;he y *<?9 zi u-x:;i,x— rJh 

Polyethylene glycol alkyl ether derivatives such as t}\ U X^ >^ U □ —J HE y 3 itx;i/X 

— ^Jl/, ^ U X5 1 " V ytf U n — ;p-=6 y /t^^XJl/X-f^, polyethylene glycol alkyl ethers such as 
^UX?1/>^U n— ;HEy h U 73 >37X;I/X— ^)]/ and the methyl ether, ethyl ether, propyl 
ether, trimethoxy Cyril ether, triethoxy Cyril ether, tripropoxy Cyril ether, trimethoxy Cyril methyl 
ether, triethoxy Cyril methyl ether, two - birds methoxy Cyril ethyl ether, two - bird ethoxy Cyril 
ethyl ether, three - birds methoxy Cyril propyl ether, three - bird ethoxy Cyril propyl ether, 

[0037] 

Polyethylene glycol thing -p- methyl phenyl ether, polyethylene glycol thing -p- ethyl phenyl ether, 
polyethylene glycol thing -p- propyl phenyl ether, polyethylene glycol thing -p- butyl phenyl ether, 
polyethylene glycol thing -p- pentyl phenyl ether, polyethylene glycol thing -p- hexyl phenyl ether, 
polyethylene glycol thing -p- ^ ^f^)Vy xXJl/X- ^r)V, polyethylene glycol thing -p- octyl phenyl 
ether, polyethylene glycol thing -p- nonyl phenyl ether, polyethylene glycol thing -p- "ffj x;l/ y rc X 
JI/X— -r J|/, polyethylene glycol thing -p- C;>r^XJ|/7xXJl/X-fJK polyethylene glycol thing 
-p- Hf iJXjy7xX^X-fJk polyethylene glycol thing -p- h U ^rJl :nX;l/X — y^JV, 

polyethylene glycol thing -p-.fh 7T^Xjl^7 xXjl/X- y^JV, polyethylene glycol thing -p- 
T*XJl/7xXJl/X-f polyethylene glycol thing -p- A^lJ-f*XJl/7xX^X-fJl/, 
polyethylene glycol thing -p- A7 P ^f*XJl/7xXJl/X-fiK 
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Polyethylene glycol -p- alkyl phenyl ether derivatives such as polyethylene glycol thing -p- ^Tt7 % 
7 : jj—)],7 3L~)l'3L—7 : *)V, polyethylene glycol thing -p- y t T^J ^Jl/ 7 xZJpX-f 
polyethylene glycol thing -p- -f n 7 :nXjl/X~:rJI/, polyethylene glycol thing -p- ^\Xr3+hX 

Jl/^xXjl/X— 7~)]/ 9 polyethylene glycol thing -p- H Z2+)-~)]/7 xXJl/X— :fjl/, polyethylene glycol 
thing -p- h U m 1}*X )V 7 x XJI/X — ;fJl/, polyethylene glycol -p- alkyl phenyl ethers such as 
polyethylene glycol thing -p- h ^ n J ty~)]/7 xZJH- "f)V and the methyl ether, ethyl ether, 
propyl ether, trimethoxy Cyril ether, triethoxy Cyril ether, tripropoxy Cyril ether, trimethoxy Cyril 
methyl ether, triethoxy Cyril methyl ether, two - birds methoxy Cyril ethyl ether, two - bird ethoxy 
Cyril ethyl ether, three - birds methoxy Cyril propyl ether, three - bird ethoxy Cyril propyl ether, 

[0038] 

Polyethylene glycol thing pentanoic acid ester, polyethylene glycol thing hexanoic acid ester, 
polyethylene glycol thing heptane acid ester, polyethylene glycol thing octane acid ester, 
polyethylene glycol thing nonane acid ester, polyethylene glycol thing decanoic acid ester, a 
polyethylene glycol thing, yes, decanoic acid ester, polyethylene glycol thing dodecanoic acid ester, 
polyethylene glycol thing tridecane acid ester, polyethylene glycol thing tetra decanoic acid ester, 
polyethylene glycol thing pen knotweed can acid ester, polyethylene glycol thing hexadeconic acid 
ester, polyethylene glycol thing heptadecanoic acid ester, polyethylene glycol thing octadecanoic 
acid ester, polyethylene glycol thing Nona decanoic acid ester, polyethylene glycol thing icosanoic 
acid ester, ^ U X^.Ix U p — JV-=E J ^XUit > acid ester, polyethylene glycol thing doh Kosan 
acid ester, polyethylene glycol thing tricot sun acid ester, polyethylene glycol thing tetra Kosan acid 
ester, polyethylene glycol thing pen kite sun acid ester, 

Polyethylene glycol alkyl acid ester derivatives such as U X5 1 V > U n — jl/^E J 'N^+f H it > 
acid ester, ^ U X5^ V U Z3 — )V^J =Ht> acid ester, X^|x>^U Zl— )V=t; 

Zl^-y acid ester, polyethylene glycol thing Nona Kosan acid ester, polyethylene glycol alkyl acid 
esters such as polyethylene glycol monothoria Kon tongue acid ester and the methyl ether, ethyl 
ether, propyl ether, trimethoxy Cyril ether, triethoxy Cyril ether, tripropoxy Cyril ether, trimethoxy 
Cyril methyl ether, triethoxy Cyril methyl ether, two - birds methoxy Cyril ethyl ether, two - bird 
ethoxy Cyril ethyl ether, three - birds methoxy Cyril propyl ether, three - bird ethoxy Cyril propyl 
ether can be given. Or, as for these polyeter, one kind can use more than two kinds together alone. 

[0039] 

Weight average molecular weight of polystyrene conversion of polyeter is usual, and preferably 
particularly preferably, 300-300000, 300-200000 are 300-100000. 
[0040] 

In addition, (B), for polyester comprising an ingredient, a compound a fatty series chain of carbon 
equation 2 to 12 and ester linkage are repeated, and to include by the end of a unit can be given , for 
example, poly mosquito professional lactone, /J\ U tVtP 9 V >, /J? U X? V >^3=-*tH'— h, ^ U 
Xfl/>?Ot>-h, *UXf l/>7^7 v*— h, ^UXfl/y^'J^lz-h, #UX?l/>7v^- 
h, 7j?»JX5 L lx>t°^ V— h #UXfl/>7^1/-h f #UX5 1 U>yif 5- h, /^UX^l/ytA 
tr—b, #uyPtfl/>^^-thlx— K d«U:/nfcfU>^D*— b, # U 7u tf V >7,Z 3/*— b, # 
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— K #Uy^U>tf^Ix-h, ^U^5=*l/>X^U-h, ^Uy^U>T-tf^-h, tfU^l/^-fe 

— K ^U^^vv ? X5=-l/>T-tf 5— K ^'Jt+yyXfU^/ty- h, fatty series 
polyesters and the methyl ether, ethyl ether, propyl ether, trimethoxy Cyril ether, triethoxy Cyril 
ether, tripropoxy Cyril ether, trimethoxy Cyril methyl ether, triethoxy Cyril methyl ether, two - 
birds methoxy Cyril ethyl ether, two - bird ethoxy Cyril ethyl ether, three - birds methoxy Cyril 
propyl ether, three - bird ethoxy Cyril propyl ether, methyl ester, ethyl ester, propyl ester, 
trimethoxy Cyril ester, triethoxy Cyril ester, tripropoxy Cyril ester, trimethoxy Cyril methyl ester, 
triethoxy Cyril methyl ester, two - birds methoxy Cyril ethyl ester, two - bird ethoxy Cyril ethyl 
ester, three - birds methoxy Cyril propyl ester, fatty series polyester alkyl ether derivatives such as 
three - bird ethoxy Cyril propyl ester and a fatty series polyester alkyl ester derivative are given. 
Or, as for these polyester, one kind can use more than two kinds together alone. 



Weight average molecular weight of polystyrene conversion of polyester is usual, and preferably 
particularly preferably, 300-300000, 300-200000 are 300-100000. 



Even more particularly, (B) a fatty series polycarbonate of carbon equation 2 to 12 can be 
nominated for a polycarbonate comprising an ingredient , for example, polyethylene carbonate, poly 
propylene carbonate, poly bird methylene carbonate, poly tetra methylene carbonate, 3)n , J^>3 7 ^ 
^VyJl — 0^5^ — h, poly hexamethylene carbonate, # , J / \y^^f , l/>^ — — h, poliomyelitis 
Kuta methylene carbonate, poly Nona methylene carbonate, poly da methylene carbonate, 
poliomyelitis Kishi diethylene carbonate, poly - 3,6- diOki ti octane carbonate, 3,6,9- poly - trio Kishi, 
yes, decane carbonate, poliomyelitis Kishi dipropylene carbonate, poly cyclopentane carbonate, poly 
cyclohexane carbonate, equal CO fatty series polycarbonate and the methyl ester, ethyl ester, propyl 
ester, trimethoxy Cyril ester, triethoxy Cyril ester, tripropoxy Cyril ester, trimethoxy Cyril methyl 
ester, triethoxy Cyril methyl ester, two - birds methoxy Cyril ethyl ester, two - bird ethoxy Cyril 
ethyl ester, three - birds methoxy Cyril propyl ester, 

Fatty series polycarbonate alkyl ester derivatives such as three - bird ethoxy Cyril propyl ester are 
given. Or, as for these polycarbonates, one kind can use more than two kinds together alone. 



Weight average molecular weight of polystyrene conversion of a polycarbonate is usual, and 



Even more particularly, (B), for poly Ann Hydra id comprising an ingredient, provided poly Ann 



[0041] 



[0042] 



[0043] 



preferably particularly preferably, 300-300000, 300-200000 are 300-100000. 
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Hydra id is given by fatty series dicarboxylic acid of carbon equation 2 to 12 , for example, fatty 
series poly Ann Hydra id alkyl ester derivatives such as zf? U zfr$r*jr 1 J 7 ^ 7 >/W H7-f K, poly 
Maro Nick Ann Hyde ride, police comb Nick Ann Hyde ride, U if )]/& U y {7 7 >/W H K, 
poly horse mackerel pick Ann Hyde ride,. # U tfy< U 7^7>/\^f K^^T H, police Berwick Ann 
Hyde ride, ^UTif^-T vi?7>/\< K^-f K, /^U tA*V7^7 >A-f K5-f F, fatty 
series poly Ann Hyde ride and the methyl ester, ethyl ester, propyl ester, trimethoxy Cyril ester, 
triethoxy Cyril ester, tripropoxy Cyril ester, trimethoxy Cyril methyl ester, triethoxy Cyril methyl 
ester, two - birds methoxy Cyril ethyl ester, two - bird ethoxy Cyril ethyl ester, three - birds methoxy 
Cyril propyl ester, three - bird ethoxy Cyril propyl ester are given. Or, as for these poly Ann Hydra 
id, one kind can use more than two kinds together alone. 



Weight average molecular weight of polystyrene conversion of poly Ann Hydra id is usual, and 
preferably particularly preferably, 300-300000, 300-200000 are 300-100000. 



The above-mentioned (B) organic polymer mixes one kind or more than two kinds, and it can be 
used. Density of the coating which is provided by using the (B) ingredient in the present invention 
is decreased, a low dielectric constant can be achieved, it is useful as insulating film between the 
strata in semiconductor elements. 1-80 w/t parts are preferable, and quantity of use of an organic 
polymer is usually 5-65 w/t parts for 100 ingredient (complete hydrolysis condensate conversion) w/t 
parts (A) (B). When it is less than one w/t part, and an effect to lower a dielectric constant is small, 
and one, 80 w/t parts are exceeded, strength of a machine falls. 



A composition for membrane formation of the solvent present invention dissolves an ingredient 
and (B) an organic polymer in an alcohol system solvent and a ketone system solvent (C) (A) (C), it 
is dispersedly. When a solvent pro- alcohol and a ketone system solvent are used as a solvent (C), a 
composition superior application characteristics in in excellence and storage stability is provided. 



For a solvent affiliated with alcohol here, methanol, ethanol, n- propanol, i- propanol, n- butanol, i- 
butanol, sec- butanol, t- butanol, n- pentanol, i- pentanol, two - methyl butanol, sec- pentanol, t- 
pentanol, three - methoxy butanol, n- 'X^U*/ — )V, two - methyl pentanol, sec- ^^r^r J — )]/, two - 
ethyl butanol, sec- J — )V> ^"fi? J — )V -3, n- octanol, two - ethylhexanol, sec- octanol, n- 

nonyl alcohol, 2,6- ^ L )]/ y \Zf^ J — )V -4s, n- decanol, sec-, yes, monoalcohol system solvents 
such as decyl alcohol, trimethyl nonyl alcohol, sec- tetra decyl alcohol, sec- ^Zf^ 7* is) 1/7 JlO — )V, 
phenol, cyclohexanol, methylcyclohexanol, 3,3,5- bird methylcyclohexanol, a benzyl alcohol, 
diacetone alcohol, 



Polyol system solvents such as an ethylene glycol, 1,2- propylene glycol, 1,3- butylene glycols, 
pentanediol - 2,4, two - methyl pentanediol - 2,4, hexanediol - 2,5, heptane diol - 2,4, two - ethyl 
hexanediol - 1,3, diethylene glycol, dipropylene glycol, a triethylene glycol, tripropylene glycol, 
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Polyhydric alcohol portion ether system solvents such as ethylene glycol monomethyl ether, 
ethylene glycol thing ethyl ether, ethylene glycol thing propyl ether, ethylene glycol thing butyl 
ether, ethylene glycol thing hexyl ether, ethylene glycol thing phenyl ether, ethylene glycol thing -2 - 
ethyl butyl ether, diethylene glycol monomethyl ether, diethylene glycol thing ethyl ether, 
diethylene glycol thing propyl ether, diethylene glycol thing butyl ether, diethylene glycol thing 
hexyl ether, propylene glycol monomethyl ether, propylene glycol thing ethyl ether, propylene glycol 
thing propyl ether, propylene glycol thing butyl ether, dipropylene glycol monomethyl ether, 
dipropylene glycol thing ethyl ether, dipropylene glycol thing propyl ether can give. These alcohol 
system solvent may use one kind or more than two kinds at the same time. 



A n- propanol, an i- propanol, n- butanol, i- butanol, sec- butanol, t- butanol, n- pentanol, i- 
pentanol, two - methyl butanol, sec- pentanol, t- pentanol, three - methoxy butanol, n- 'X^rtfV — )V, 
two - methyl pentanol, sec- 'N^rUV ~~ )V, two - ethyl butanol, propylene glycol monomethyl ether, 
propylene glycol thing ethyl ether, propylene glycol thing propyl ether, propylene glycol thing butyl 
ether are desirable for these among alcohol system solvents. 



For a ketone system solvent, □- diketones such as acetyl acetone, 2,4- hexanedione, 2,4- heptane 
dione, 3,5- heptane dione, 2,4- octane dione, 3,5- octane dione, 2,4- nonane dione, 3,5- nonane dione, 
five 2,4- - methyl - hexanedione, 2,2,6,6- 3,5- tetra methyl - heptane dione, 1,1,1,5,5,5- 2,4- y \3r*)'7 
)l/^U - heptane dione are given other than acetone, a methyl ethyl ketone, a methyl -n- propyl 
ketone, a methyl -n- butyl ketone, a diethyl ketone, a methyl -i- butyl ketone, a methyl -n- pentyl 
ketone, an ethyl -n- butyl ketone, a methyl -n- hexyl ketone, a di-i- butyl ketone, trimethyl Nona 
non, cyclohexanone, two - hexanbn, methyl cyclohexanone, 2,4- pentane dione, acetonyl acetone, 
acetophenone, fen jun. These ketones system solvent may use one kind or more than two kinds at 
the same time. The above-mentioned (C) solvent mixes one kind or more than two kinds, and it 
can be used. As for the composition for membrane formation of the present invention, it is with a 
superior composition in storage stability by using the (C) solvent. 



A composition for membrane formation of the present invention contains the (C) solvent (A), but 
compound (1) - (5) comprising an ingredient is hydrolyzed and when it condenses, a similar solvent 
can be used. 



Of continuing intermittently or water diluted in water or the (C) solvents by the end of the solvent 
which made compound (1) - (5) comprising an ingredient (A) dissolve is added serially to be concrete. 
In doing so, it dissolves at the time of water addition underwater or a catalyst may add by the end of 
a solvent beforehand, and it may be scattered. Preferably, for reaction temperature of this case, 
0-100 degrees Celsius are usually 15-90 degrees Celsius. 



[0054] 

Ingredients such as colloidal silica, colloidal alumina, a surfactant may be added in a composition 
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for membrane formation to be provided with the other additive present invention. For example, it 
is the dispersions which dispersed to the hydrophilic organic solvent in a silicic anhydride of a high 
purity, and preferably, with colloidal silica, density 10-40 are usually things of percent by weight 
degree 5-30m □ ave. particle size in 10-20m a solid. For example, for colloidal silica, it is made 
in Nissan Chemical Industries, Ltd., methanol silica sol and isopropanol silica sol, It is made in 
Catalysts & Chemicals Industries Co., Ltd., and Oscar is nominated. Alumina sol 520 made in 
Nissan Chemical Industries, Ltd. for colloidal alumina, 100, 200, Alumina clear sol made in 
Kawaken Fine Chemical Co., Ltd., alumina sol 10, 132 are given. For example, nonionic 
surfactants, an anion system surfactant, a cation system surfactant, a two different characters 
surfactant are nominated for a surfactant , besides, a silicone system surfactant, poly alkylene Oki 
Cyd system surfactant, a 1lT fluorine surfactant can be given. 



If a composition for membrane formation of the methods for preparing present invention of a 
composition for membrane formation is prepared, when it is done in case , for example, (C), among 
solvents, compound (1) - (5) comprising an ingredient (A) is mixed, and water is added for a 
continuous mark or an intermittent continuation, and it is hydrolyzed, it condenses (A), after 
having prepared an ingredient, an organic polymer should be added in this (B), is not limited to 
particularly. 



Methods of the following (D~(4) can be nominated for an operative example of methods for 
preparing of a composition of the present invention. 

(D After water of predetermined quantity was added into compound (1) - (5) which comprised an 
ingredient (A) and (C) a mixture comprising solvents, and having performed hydrolysis / a 
condensation reaction (B), it is the method how an ingredient is mixed. 

(2) After having performed hydrolysis, a condensation reaction of continuing or and water of 
predetermined quantity was added in compound (1) - (5) which comprised an ingredient (A) and (C) 
a mixture comprising ingredients intermittently (B), it is the method how an ingredient is mixed. 

(D Compound (1) - (5) comprising an ingredient (A), a method water of predetermined quantity is 
added into an ingredient and (C) a mixture comprising ingredients (B), and to perform hydrolysis / a 
condensation reaction. 

@ Compound (1) - (5) comprising an ingredient (A) is hydrolyzed (B) of continuing or and water of 
predetermined quantity is added in an ingredient and (C) a mixture comprising ingredients 
intermittently, it is a method to perform a condensation reaction. 



In this way preferably it is 2-30 percents by weight, and all the solids density of a composition of 
the provided present invention is adjusted depending on a purpose of use appropriately. When all 
solids density 2-30 of a composition are percents by weight, film thickness of coating becomes a 
suitable range, save stability depends, too and can be superior. In addition, if required, 
adjustment of the density is done in all these solids by concentration and the (C) solvent. In 
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addition, when a composition of the present invention was superior to storage stability, and, for 
example, a change of application film thickness after leaving was measured at 40 degrees Celsius 
among glass airtight containers for one month, the change is less than 10%. 
[0058] 

At first a composition of the present invention is applied to a board a composition of the present 
invention is used, and to form a membrane, coating is formed. A semiconductor, glass, ceramics, 
metal are nominated for the board which can apply a composition of the present invention here. In 
addition, spin coat, ^ 7 t°>^, Roller Blade are nominated for an application method. A 
composition of the present invention is applied on a silicon wafer in particular, a Si02 wafer, a SiN 
wafer, it is suitable for assuming insulating film. 

[0059] 

Film thickness of this case can make coating of depthwise around 0.1-3Dm from depth wise around 
0.05-1.5Dm, twice coating by coating as dry film thickness once. Depthwise of coating to form is 
usually 0.2-20Dm. Hot plate, oven, Furness can be used as an application of heat method of this 
case , for an application of heat atmosphere, it can be performed in the under vacuums that 
controlled an atmosphere bottom, nitrogen atmosphere, an Ar atmosphere, vacuo, the oxygen 
density. Formed coating is heated with temperature less than resolution temperature of a ,(J) 
above (B) ingredient (A), and, for this application of heat method, an ingredient is rigidified partly, 
temperature of higher than resolution temperature of the subsequently (B) ingredient is heated 
from to the last to hardening temperature, it is heated with hardening thing and temperature of 
higher than resolution temperature of a method ,(2) above (B) ingredient doing of low density, and it 
is rigidified, hardening thing ,and a method to do of low density are given. 

[0060] 

In addition, it heats step by step if necessary to control resolution speed of an ingredient with 
hardening speed of the (A) ingredient (B), and atmospheres such as nitrogen, air, oxygen, 
decompression can be selected. Coating is last, and resolution temperature of an ingredient 
usually (B) usually includes a process heated to larger than this temperature in 200-400 degrees 
Celsius, the thing which preferably is 200-350 degrees Celsius. It is preferable for this process to 
be performed under a decompression state or an inert gas. 

[0061] 

In this way, as for the membrane, membrane density is usual low density of the provided present 
invention, and preferably preferably 0.4-1. Ig/cm3 are 0.5-1. 0g/cm3 0.35-1. 2g/cm3. With under 
0.35g/cm3, mechanical strength of coating deteriorates , on the other hand, a low dielectric constant 
is not provided when 1.2g/cm3 are exceeded. Of the whole composition as for the adjustment of 
this membrane density for membrane formation in the present invention , by content of an 
ingredient, it can be adjusted easily (B). 

[0062] 

Even more particularly, a membrane has a characteristic at the point where water absorptivity is 
low low density of the present invention, when, for example, coating was left in 127 degrees Celsius, 
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2.5atm, environment of 100% RH for one hour, adsorption of water from IR spectrum observation of 
coating after leaving to coating is not recognized. This water absorptivity can be achieved by 
adjusting content of the ingredient to invite (Skyhawk) (A- 5) of compositions for membrane 
formation in the present invention. 
[0063] 

Even more particularly, a dielectric constant of a membrane is a low dielectric constant low density 
of the present invention, and preferably preferably 2.5-1.2 are usually 2.4-1.2 2.6>1.2. Of the whole 
composition as for this dielectric constant for coating formation of the present invention, it can be 
adjusted by content of an ingredient (B). 

[0064] 

Be superior to the insulation characteristics, and a low density membrane of the present invention 
is useful for use with LSI, system LSI, DRAM, SDRAM, an RDRAM, insulating film between the 
class of semiconductor element business such as D-RDRAM, overcoats such as surface coat 
membranes of a semiconductor element, insulating film between the strata of multi-layer wiring 
board, an overcoat or an insulation prevention membrane of liquid crystal display business by can 
be superior to uniformity of an application membrane, a dielectric constant characteristic, crack 
characteristics resistance, the surface hardness of coating of coating, CMP tolerance. 



[JP,2001-49174,A] 



1/4 K— V 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, an example is given and this invention is explained still more concretely. 
However, the following publications show the example of a mode of this invention generally, there 
is especially no reason and this invention is not limited by this publication. Moreover, the section 
in an example and the example of a comparison and % show that it is weight section and weight 
%, respectively, unless it mentions specially. 

[0066] Preparation of an example 1 (A) component; tetramethoxy gardenia fruit run 101.3g (full 
hydrolysis condensate conversion: 40.0g), The water solution which melted 1.0g (a catalyst / 1 = 
0.001 mol ratio of SiOR(s)) of maleic acids in 157.7g (1 =1.0 mol ratio of H2 O/SiOR) of water 
was dropped at the mixed solution (methyl trimetoxysilane 203.0g (full hydrolysis condensate 
conversion: 100.0g), dimethyl dimethoxysilane 97.3g (full hydrolysis condensate conversion: 
60.0g), propylene glycol monopropyl ether 559.3g, and methyl-n-pentyl ketone 239. 7g) over 1 
hour at the room temperature. After dropping termination of mixture, and after making it react at 
60 more degrees C for 2 hours, it condensed until it became the total amount of solutions of 
1,000g under reduced pressure, and the polysiloxane sol of 20% of solid content contents was 
obtained. 

Preparation of a constituent; it is a spin coat method on a 8 inch silicon wafer about the mixture 
which added polyoxyethylene-polyoxypropylene-polyoxyethylene block-copolymer (Mitsuhiro 
formation Make, the new pole (PE) [equivalent for HO-PEO2-PPO70-PEO2-OH] 61) 3.5g to 
polysiloxane sol 100g (20g of solid content) obtained above, and was obtained, it applied, and 
after heating for 5 minutes at 200 degrees C under nitrogen subsequently for 5 minutes by 80 
degrees C among atmospheric air, it heated every [ during 30 minutes ] under the vacuum 
further, respectively in order (340 degrees C, 360 degrees C, and 380 degrees C), and heated at 
425 degrees C under the vacuum further for 1 hour, and the transparent and colorless film was 
formed. Furthermore, the obtained film was evaluated as follows. A result is shown in a table 1. 
[0067] 80ml of constituents for film formation in assessment 1. storage stability this invention of 
the constituent for film formation was put into the glass screw-cap bottle with a capacity of 
100ml, they were sealed, and it was left for one month in 40-degree-C autoclave. The sample 
before and behind neglect was applied on 2500rpm and the spin coat conditions for 31 seconds, 
the thickness when calcinating by the approach of the example 1 above-mentioned publication 
was measured in the optical thickness gage (the product made from Rudolph Technologies, 
Spectra Laser200), the rate of change {[(thickness of sample before thickness-neglect of sample 
after neglect) thickness of sample before /neglect] x100} was computed, and the following 
criteria estimated. 

O :thickness rate-of-change <10%x : thickness rate~of-change >=10% [0068] 2. the aluminum 
electrode pattern was made to form with vacuum deposition to dielectric constant profit ******, 
and the sample for dielectric constant measurement was created. On the frequency with a 
frequency of 100kHz, the dielectric constant of the paint film concerned was measured for this 
sample with the CV method using YOKOGAWA and the Hewlett Packard Co. make, the 
HP16451B electrode, and the HP4284A precision LCR meter. A result is shown in a table 1. 
[0069] 3. The film consistency consistency was computed from membranous thickness, the 
volume for which it asked from a membranous area, and membranous weight. 
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4. modulus-of-elasticit^ffrofit ****** were measured with the continuation rigidity measuring 
method using the nano indenter XP (nano instrument company make). 

[0070] 5. the absorptivity profit **** paint film was left by the environment of 127-degree~C, 
2.5atm f and 100%RH** for 1 hour, and the IR spectrum of the paint film after neglect was 
observed. As compared with the IR spectrum of the paint film before neglect, the existence of 
absorption resulting from H2 O of the 3,500cmH neighborhood was observed, and absorptivity 
was evaluated in accordance with the following criteria. 

0 : those with absorption-less x:absorption [0071] Preparation of an example 2 (A) component; 
tetramethoxy gardenia fruit run 50.7g (full hydrolysis condensate conversion: 20.0g), Methyl 
trimetoxysilane 162.4g (full hydrolysis condensate conversion: 80.0g), Dimethyl dimethoxysilane 
32.4g (full hydrolysis condensate conversion: 20.0g), 1, 2-screw (triethoxy silyl) methane 230.5g 
(full hydrolysis condensate conversion: 80.0g), The water solution which melted 0.9g (a catalyst / 

1 = 0.001 mol ratio of SiOR(s)) of oxalic acid in 171.3g (1 =1.0 mol ratio of H2 O/SiOR) of water 
was dropped at the propylene-glycol-monomethyl-ether 798.9g mixed solution over 1 hour at 
the room temperature. After dropping termination of mixture, and after making it react at 60 
more degrees C for 2 hours, it condensed until it became the total amount of solutions of 1,000g 
under reduced pressure, and the polysiloxane sol of 20% of solid content contents was obtained. 
Preparation of a constituent; it is a spin coat method on a 8 inch silicon wafer about the mixture 
which added polyethylene-glycol mono-undecanoic acid ester (number of oxyethylene repeats = 
10) 10.8g to polysiloxane sol 100g (20g of solid content) obtained above, and was obtained, it 
applied, and after heating for 5 minutes at 200 degrees C under nitrogen subsequently for 5 
minutes by 80 degrees C among atmospheric air, it heated every [ during 30 minutes ] under the 
vacuum further, respectively in order (340 degrees C, 360 degrees C, and 380 degrees C), and 
heated at 425 degrees C under the vacuum further for i hour, and the transparent and colorless 
film was formed. Assessment of the obtained film was performed like the example 1. A result is 
shown in a table 1. 

[0072] the mixed solution of example 3 tetramethoxy gardenia fruit run 101.3g (full hydrolysis 
condensate conversion: 40.0g), methyl trimetoxysilane 324.7g (full hydrolysis condensate 
conversion: 160.0g), methyl~n-pentyl ketone 783.3g, and G hpropoxy screw (ethyl acetoacetate) 
titanium (a catalyst / 1 = 0.004 mol ratio of SiOR(s)) — 176.8g (1 =1.0 mol ratio of H2 O/SiOR) 
of water — 60 degrees C — warming — it was dropped over 1 hour in the bottom. After 
dropping termination of mixture, and after making it react at 60 more degrees C for 2 hours, 
acetylacetone 100.0g was added, and it condensed until it became the total amount of solutions 
of 1,000g under reduced pressure after that, and the polysiloxane sol of 20% of solid content 
contents was obtained. 

Preparation of a constituent; it is a spin coat method on a 8 inch silicon wafer about the mixture 
which added polyoxy diethylene horse mackerel peat (weight average molecular weight: about 
5,000) 3.5g to polysiloxane sol 100g (20g of solid content) obtained above, and was obtained, it 
applied, and after heating for 5 minutes at 200 degrees C under nitrogen subsequently for 5 
minutes by 80 degrees C among atmospheric air, it heated every [ during 30 minutes ] under the 
vacuum further, respectively in order (340 degrees C, 360 degrees C, and 380 degrees C), and 
heated at 425 degrees C under the vacuum further for 1 hour, and the transparent and colorless 
film was formed. Assessment of the obtained film was performed like the example 1. A result is 
shown in a table 1. 

[0073] the mixed solution of example 4 tetramethoxy gardenia fruit run 101.3g (full hydrolysis 
condensate conversion: 40.0g), methyl trimetoxysilane 324.7g (full hydrolysis condensate 
conversion: 1 60.0g), methyl-n-pentyl ketone 783.3g, and G i-propoxy screw (ethyl acetoacetate) 
titanium (a catalyst / 1 = 0.004 mol ratio of SiOR(s)) — 176.8g (1 =1.0 mol ratio of H2 O/SiOR) 
of water — 60 degrees C — warming — it was dropped over 1 hour in the bottom. After 
dropping termination of mixture, and after making it react at 60 more degrees C for 2 hours, 
acetylacetone 100.0g was added, and it condensed until it became the total amount of solutions 
of 1,000g under reduced pressure after that, and the polysiloxane sol of 20% of solid content 
contents was obtained. 

Preparation of a constituent; it is a spin coat method on a 8 inch silicon wafer about the mixture 
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which added polyhexan^^^lene carbonate (weight average molecular' weight: about 2,000) 3.5g 
to polysiloxane sol 100g (20g of solid content) obtained above, and was obtained, it applied, and 
after heating for 5 minutes at 200 degrees C under nitrogen subsequently for 5 minutes by 80 
degrees C among atmospheric air, it heated every [ during 30 minutes ] under the vacuum 
further, respectively in order (340 degrees C, 360 degrees C, and 380 degrees C), and heated at 
425 degrees C under the vacuum further for 1 hour, and the transparent and colorless film was 
formed. Assessment of the obtained film was performed like the example 1. A result is shown in 
a table 1. 

[0074] the mixed solution of example 5 tetramethoxy gardenia fruit run 101.3g (full hydrolysis 
condensate conversion: 40.0g), methyl trimetoxysilane 324. 7g (full hydrolysis condensate 
conversion: 160.0g), methyhn-pentyl ketone 783.3g, and G i-propoxy screw (ethyl acetoacetate) 
titanium (a catalyst / 1 = 0.004 mol ratio of SiOR(s)) — 176.8g (1 =1.0 mol ratio of H2 O/SiOR) 
of water — 60 degrees C — warming — it was dropped over 1 hour in the bottom. After 
dropping termination of mixture, and after making it react at 60 more degrees C for 2 hours, 
acetylacetone 100.0g was added, and it condensed until it became the total amount of solutions 
of 1,000g under reduced pressure after that, and the polysiloxane sol of 20% of solid content 
contents was obtained. 

Preparation of a constituent; it is a spin coat method on a 8 inch silicon wafer about the mixture 
which added poly SEBASHIKKUAN hide light (weight average molecular weight: about 4000) 3.5g 
to polysiloxane sol 100g (20g of solid content) obtained above, and was obtained, it applied, and 
after heating for 5 minutes at 200 degrees C under nitrogen subsequently for 5 minutes by 80 
degrees C among atmospheric air, it heated every [ during 30 minutes ] under the vacuum 
further, respectively in order (340 degrees C, 360 degrees C, and 380 degrees C), and heated at 
425 degrees C under the vacuum further for 1 hour, and the transparent and colorless film was 
formed. Assessment of the obtained film was performed like the example 1. A result is shown in 
a table 1. 

[0075] In example of comparison 1 example 1, except not using a polyoxyethylene- 

polyoxypropylene-polyoxyethylene block copolymer, the constituent was manufactured like the 

example 1, and it applied to the substrate, it heated, and the film was formed. Assessment of the 

obtained film was performed like the example 1. A result is shown in a table 1. 

[0076] In example of comparison 2 example 1, except not using propylene glycol monopropyl 

ether 559.3g and methyl-n-pentyl ketone 239. 7g, but using tetrahydrofuran 799.0g instead, the 

constituent was manufactured like the example 1, and it applied to the base, it heated, and the 

film was formed. Assessment of the constituent and film which were obtained was performed like 

the example 1. A result is shown in a table 1. 

[0077] 

[A table 1] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, it excels in storage stability and the 
constituent for film formation whose film obtained is a low dielectric constant can be offered. 



[Translation done.] 
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imxmi] (a) (A-i) Tie-as^ (i) xm 
ztizit&ib. (a- 2) tie-***: (2) xmztxz 
{\L&m. (a- 3) Tia-«:«: (3) x-mztiZitG- 
m. (a- 4) Tie-as:*: (4) x$ttsix2,{t<&®is± 
o« (a-5) Tia-®:^ (5) x$tisfrZ>lk€t®KDm>> 

R 2 R 3 R 4 S i (OR 4 ) (1) 

R 2 R 3 S i (OR 1 ) 2 (2) 

R 2 S i (OR 1 ) 3 (3) 

S i (OR 1 ) 4 (4) 

R* . (R 1 O) ,-, SIRSi (OR 1 ),-, R* , 

(r 1 ~r 4 am— ct>M*-o-cv^-cV«t'<^ix ; etv 

(B) tf})^— -7VK 7j?y:c;*-7VK 7Ky# — h 
M*L> (B) ^cO»»fflS*SS»mS-C*D^bT 

(a) f8.&&-nmtzi£. »:v^-c±is'(b) j£#tf># 
^iaa^wia^-c^*^ ^s?(b $ * s tg*« 2 ia« 

[SI*S4] l E«oKy^^ffli|ft^<»SrS«J=; 

(b) ^^tD^«afi«±(Dias-cAni»srm^ 

[fl#JS5] W^2~4^m^l3eiE*<OK«>^ 
10 0 0 1 ] 

[0 0 0 2] 

y# (s i o 2 ) gia^/B^tvcv^,, *-l-c, ifi#k 

OG (Spin on Glass) igbty\itl>Z>T h 




. y 2fvw# / V o *-y- V £ i: -f 5 1KRm4tt>J|ffl J6 
»KiWJMft**vC^S. L.a>L#^e>, if 

[0 0 0 3] ^ri-C> #IB¥6- 1 8 12 0 Unfile 

f^y, i^/w^^^A. —x~?isiixt# ^ffrfabmii 
fls^* 1 4 *-C * a , 5 0 0W 

±co*y ^-*^tt5WMB8)WJ*iraairt 
co^S^fi, 3. 0ELhT?*>>>. fflmmz.tt.yf%ftx- 

[0 0 0 4] 

[^w^ftbip t-rs^jg] ±mmm& 

[0 0 0 5] 

[^ffiSr««r-t-S3tJ6<O^S] ^fglBfci. (A) (A- 

i) Tfa-asa: (i) -ess^fl:^ («t r<t&b 

(1) J £t>^5) > (A- 2) TB— «SC (2) -C* 
^^Sfb^-fe (JWT r^fei (2) j i fcv>5) J (a 

-3) Tie-as:*; o) x-mzixzit&m (sir 

^» (3) j irfcv>5) , (A-4) Tie-«:iC (4) X 
&ZtiZit&08 («T rftA* (4) j iti/^) 33J: 
05 (A-5) TC— «SC (5) t?*$tv5^«l («T 
H\L-%m (5) j itv^p) »W*»&atfnfc^4<i: 
t> 1 i«->5 v(k^>, ^<D^i7K^^)*3«J:tJ s /*fc{i 

*<Dm-&m («t, r (A-D , 

r (a-2) . r (a-3) tf&i , r ( A - 
4) fi£5>J , r (A-5) tt^5) . 

R 2 R 3 R 4 S i (OR 1 ) (1) 

R 2 R 3 S i (OR 1 ) 2 (2) 

R 2 S i (OR 1 ) 3 (3) 

S i (OR 1 ) 4 • • • • • (4) 

R' , (R 1 O) a-. SIRSI (OR 1 ),., R' , 
(R 1 ~R 4 ttPJ— ?t>&ftoX\'X%'il'< ^tt-^ix 

0~1<75^T**>S. (5) (r*3VN"C, 4 

(B) *!Jx- ^/K sKyat^^K #y h 
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(C) r^3— /v»»ME*5j:V/*^tty h^5R*«Efir 

Sr*SfcSW&U (B) A^«>^IIBtt*MoHA-cAl 
^Lt (A) Kir**?±e (B) j£ 

±BWI?*ffl«fifc««rWKIcart&b," (B) 

(000 6] 

!i^-^U, (A) [fb^fc (1) - (5) coW 

rttsttst ir»£© (b) *r«*Ky^-«r/ui\ 

(A) - (B) rt#0#*JfcLT (C) fllRMV^, 

a><r, (a) - (c) *dtdtt5*«W(o»a«» 

*u auRucttK (b> *«#y^-*5j:tf (o m 
rnvfa&t. (a) jft»0«ra**fra}&, <a> 

tc, (b) *tt#y-sr<-*sjM*- Bfcsfe J: 

[000 7] ir-C, (A) ^{CjbMtSJi|2*P7k^» 

•it*. ±ib (a) (i) - 

^ft-Cfeotti^o £fc, (A) j«#fc::*5l*a± 

BB^wtt, (a) &&*mifrtz>ik&m (i) - 

(5) co*p*4WIMfc<o^9/— yvSsftslB'&LTS i -O 

v^S fctf>0»a«fc if & fcfi^ Lfc«fc8r0*>a« 
[0 0 0 8] *JftB9lcJB^&*tft-(A) - (C) 

«*ife*if^ov^T»Sfii-S 0 
[00 0 9] (A) fifefr 

(a) ft-a* (i) - (5) <D»a>fe»i*h,fc. 
/*fcnrcott-&«ft-efc*. (A-i) - (a- 5) <z> 




[ooio] ±e— «a; (i) - (5) Kistvc, r 1 
-r 4 w— ets*ot^tti:<, tMnii 

/i^s, ry-/n, ry^fi, ^» v^sajftrvif 

*S^ft4fJdH*$ttTi>Tt>J:v\ — (1) - 
(5) K43V^T, 7y-/Hi LTI*. ^zn^/i^5> 

[00 11] HR* (1) tSStLSft^OMWi 

5/->9>\ h y ^f/^n-^P^»7y> MJ* 
*yU- i s o -7 p o^W7 V, hy^f/U-n-^ 

h V 2 t e r t h*V->7>\ h !l^^7 

hyxw h^>7^ hyxf 

/Woe h^ri/v^^ h yxf;l/- n -7 P n^>'v'7 
31^/1,- i s o»/p^>V7^ MJa^- 

y jc^svy * / ^i/^7^ h V ~n-y>v \*>v* h^r 
'»7^ h y -n-T'n fcVVoc h^>i/7y, by- 
n-^n fcVu- n — ^natf*W9>\ h y - n-^a 
fcf/U- i so-7 p o^>i/7>', h y - n -^o fcf/P 
-n h^7^ h y -n-^atf/W- s e c - 
y^Vi/7^ hy-n-^P^-ter t-^h 
^r^>7>> h y-n-yPk>-7x/^^>7^ 
hy-i so-yptV^h^r^>7^ hy-iso 
-:/o fcT/Prc h^rv'v'7>' > h y - i so -/p fcT/U- 
n-^P^^V, h y - i so -7 9 p hf/l'- i s 
o -Zfxnglri/iyyl/, h'J-i so — :/o fcTyl/— n — 
^h*->*>? >\ h y - i s o — ^ci tf/P— sec — ^ 
h^->->7 F y — i so -^nfc^yU- t e r t 
b^risi/y hy-i s o - -?n fcf/U- 7 rc / 

hy-n-T'f/M h^ri/i/7^ hy-n-T' 
T-sUxl V*i/i/yls. hy-n-^f;Wn-yo^ 
->V^>-, hy-n-^f/U-i so-Zn^VV^ 
hy - n - n - ^ h *S/S/7 hy-n 

--/^fr- sec -Zf h^ri/i/y^^ hy-n-^ 

- t e r t h=*W7>\ h y -n-/^-7x 
y *^>?y, h y - s e c -^^/wy h^v">7V> 
h y - s e c -^yvzc h^»7^ hy-sec- 
Zf^-/V-n - :7*n 7 >\ H-sec -7^/^ 

— i s o — 7 p n/Jf^rv'^^> > h y — s e c -^^/U— 
n h^r^>7^> h y - s e c —-J^f-fV- s e c — 
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^ >\ h y - s e c -y^/U- t e r t 

h^rVv'^V, M-sec -7*=$- )\s-7 J *r-S*sy 
^ % h!)-ter t-^/Mh^r^y, hy-t 
e r t FU-ter t 

/W-n - ^o^>->7^ h U — t e r t 
i s o -^n^^>7^ h y — t e r t —"J^/V— 
n—y b^isisy V, h !i - t e r t sec 
-y b y — t e r t — -J^tV— t e r t 

b3r>'v'7>\ h y - t e r t -:/?vW- ;7 ;n y * 

-3i b**S*/yl/^ h y ^oi^/i— n-^a/-K^fixv-7 

m^/W- n -y h ^r^>7y, h y ^ai^y^— s e c - 
^hm7V, h y :7^^/W- t e r t h^r^V 

[0 0 12] -«5t (2) 

>">7>\ ^^^/w-^-n-^nTK^rix^^^ 

n-y^m^^ iffr/l"- *?— s e c h^r-> 
>\ - i^- t e r t - ^ F ^^>->7 ^ 

n7K^rW7^ v^^vu— >>— i so-/D.f^» 

v^— s e c — y b 3rv^>:7 >\ ^ac^vU— t e r t 
-:/h3r>->7>\ i/xf/^7x;^^>7V, 

b*ti/iS7^ % S^- n - 7^0 tf/V- v^- n - /d jK^V 
S"9>\ it- n -7 p d tfyU- i so-yp^^i/ 

-n-yn tr/u-^_ s e c h^>7^ v>- n 
-7*d tV^-i/- t e r t -7* F^'>7y, v*- n - 
/p \£>V—*?-y=.J >\ is- i so-^utf 

h*3/S/9>\ v?- i s o -7 p p fcT/V^ai b^rv' 
^>7^ i s o - y p n - ^p 

7^ v*— i s o — fcf/U — i s o -7 9 d^^-> 
isyl/^ i?- i s o -7 p p fcf/U- >>— n — h *ci/i/y 
>\ S?- i s o-/Pl:>-i/- sec -^b^^7 
V, 5^- i s o—^u fcf/V-^- t e r t -^h^rW 
7>\ V*- i s O— 7 A Pf/U-^-7x/^r$/>>7^ 

7^ i/- n-^^/V-^- i s o -7 > d^v">7 

-^-^-sec-7"K^>7^ v^-n-y^ 1 
A-v>- t e r t — ^ ^-n-^f/W- 
^-7xy^r^>7^ ^-sec-/f^l>^ 
V7V, ^-sec-T'f/^ih^^, s 




e c-yf/U-^-n-^P/f ^r^>7> 4 S?— sec 

— "T^/U— i s o-^D^v">7^ is— sec 
-^-^n-^h^^7^ v 5 - s e c -y^" 
^-^-sec-7'h^>7y, ^- sec -y^A 
-i?- text -yh^7^ v 5 - sec -7*^^ 
-*J~-7zcJ **/*s7>, t e r t -zf*9-/v*J* b 
^■i/l/y Is, is— t e r t — 7*^/^^ b **/*S7 >\ 
v^- t e r t-7"f;l/-v J -n-7 , D^^v'7^ 

- t e r t -7**f-)V-i/- i s o -^o ^7 >\ 

t e r t -7*=f-/\y-^—n-7* h^^>7^ 
t e r t -7**1-)V-*J- sec - ^h^>7^ ^- 
t e r t -T'^/V-V- t e r t -^^^7^ S> 
-ter t-7"f;v-^-7xy^^7^ ^7^^ 
/Wv 5 ^ b*r^*sy^, i?7 =c~;V-*J— ^ b*?si/7 
V, Z/7 n — ^nsjf**/*/^^ i?7 

/P-v^-i so-7 p P^^>7y, ^7xn;>-v J - 
n-yh^^, v^^cx/i— ^- s e c-^K 
v^7x-;I/-^-t e r t-yh^^>7 

[0 0 13] (3) -C**ttaflS-&«^JM*«i 

LTfi, ^f;Vf^h^r>»7^ ^f^h!)xh^ 
^>7^ ^f/PMI-n-^P^^^^ t^fr 
hy - i s o-^o^>7^ ^f/Vh y -n 

h^r^>v / 7>> ^^/VMl-sec-7 > F^>7^ 
yf;uh!i-tert-^hm7^ ^f/Vhy7 
x/^v/i/7^ xf/uhy^ h^i/7^ xf;l/h 
!)xK^>7y % x^hy- n -/p^v->7 

xf;l/F y - i s o-ZP^^^y, xf/l/b 
y - n h^r^>7V, xf/^y-sec-T'h^ 
^>7>, FD-tert — ^ h*W7^ ^ 

^;Uhy7x7^r^>7^ n -^n tf/U- h y h> > 
v^7>, n-7 p PtVwhyxh^ri/>/7y, n-/nf 
/^y-n-Zp^^y, n-/Pt>hy-i 
so-yn^»7^ n — ^cz b V — n—7* b 
*ri*">7*s. n-7 p PtVuhy-sec-yh^7, 
n-7 9 u^hy-tert-7'h^7^ n 

-7 p ptwhy7xy^»7^ t -7 p pt>hy^ 

h^>7^ i -^otfyuh y ^ h^r->v'^>', i - 
7 p d fcVl^ h y - n -^osje^ri/V^V^ i -^nf/Uh 
y-i s o - /o^v->7^ i-^Pfc^hy-n 
h^r^^^V. i -7°& b y - s e c h^r 
^>7>, i -/p tf/^ h y - t e r t h^rv-V^ 
i-^n^hy7x/^Vi/7^ n -7*f?V b 
V * b^i/i/yy, n-^;Whyxh#i/V7y, n 
-y^/Wh y -n-^P#^»7^ n-yf/why 
-i so-^dW^^ n-yf/Uhy-n-y 
h^r^>7^ n-yf/H^y-sec-^h^7 
n-^F!)-tert-yh^^7^ n - 
7'f/Vhy7xydr>'i/7^ sec-^hy^h 
^V«>7^ sec-yf/v-hyxh^^V, s 
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e c —Zf^fV- h I) - n -^nsK*^i/5^ s e c - 
Zf^/U— hV - i so — :/nsK^>->7 >\ s e c —zf 
^-/V- h V -n-Zf h^z/^^ls, sec -rf^As- h 
V - s e c --f h*->i/9 >\ sec-^/U- h 3 - 
t e r t h=*^>7>% sec -Zf^fV— Y ]) 7* 

^vP h y ^ri h*-V*>9>\ t -~7^-)V Y ]) - n-^ojtf 

h!i-sec-/F^>7^ t-yf^hli-te 
r t — t-Zf/Why?!/^^^ 
>\ 7x^;l/h!)^ h^»7^ 7x^/Vh!)xh^ 

h U - i so - >^a7K^rv^>7^> 7x=:/l/h y - 
n-y^^y, 7x^Vh!)-sec-yh^ 
V7^» 7x^/1/ h!l-ter t -7 r h^»7y, !7 

aixwv h y 7xy^e/v'7y, ^ifcofife, e^/why^ 

^>7>\ y-^yi^K^^n^/Uhy3ch^ri/i/^ 

[0 0 14] (4) ^Stl^ft^MWi: 

LTtt, Th7^ F^7^ h7Xh^^7 
>\ h 7 — n — ^n^f^rv^V^ >\ r F7~ i so — 
yP^^>7y, ^ h^~n-y h^rv-^^ fh7 
— s e c — *7 V *ci/is 7 >\ fF7-t e r t — Zf h^p- 

[0 0 15] {fc^«J (1) - (4) #£L< 
te, fh7^ h^^>7^ X b^3i h^^v^^ x 

^r^>7v, ^f^hy^h^^>7y, ^f;uhyx 

h^ri/v'7>', ^/Wh y -n-/n^^>7V, > 
f^h'J-i so-7 P P^»7^ 7xx;Phy^ 
h^v-v-^>\ ^cc^/uh y h^-yis?^ Vt^A* 
*J*V**si/7>, ^f/^xh^i/^^ ^7x 

h^rt'S^V. y7xx;l/>^x h*?is*s? 
hy^f/M h^^>7^ hy^f;uxh^»7 

fh7xh^vv/7y, ^^-/w h y ^ hm7v, ^ 
f;vbyxb^v/^7v, ^f/^n^wy, 

Z?*^/l>i?=t V Crisis'? is, V V * ^As* h^rv->7 

>\ hy^f;uxhdr^>7^ -e*>5 0 r*t£>oft;^ 
ft (1) - (4) «t % l«*«t>»2«a±SrBI«Pic« 

[0 0 16] — Jfr, Jb|S-/g^: (5) (C*5^T, RiS, 
2 0<Z>W«£***U s:teJ;tf U10-lcolF£fc£^ 

-To ::-c, ±e-*«; <s> tcisv^c* 2tfotii 



x^xtct^o (5) {c*5^-t\ ry-k 

[0 0 17] -«* (5) X^ £ tiZik&Vo<oMc&M t 
LTfi, If* (hy^h^i/y;H y*>\ fc^ (h 

y ai h*v->y^) y^V, b** (h y -n-^ciTK^- 

v^y/v) ;*^>\ ( h y - i -^p^i^y 
/v) e*;* (h y -n-^h^wy/w) 

V, tr* (Fy-sec-/h^!J/u) fcT 
* (hy-t-^h^wyyu) ^Wj^Otf;* (h 

[0 0 18] 1, 2-fc** ( h y ^ h^iXv-y /l-) 3i^ 
>\ 1, 2-fcf* (hy^h^rv^v-y/P) 31*:^ 1, 

2-t*x ( h y -n-^u*my^) ^*>\ i, 
2-tf^ (hy-i-yo^>vy;i/) ^^>- x i, 
2 -ir* (hy-n-^h^>vy/v) v. 1, 2 

(hy-sec-yh^^y^) x^y, i, 

2-^ ( h y - 1 - ^h^y/u) scfisteino 
i, 2-fc** ( hy r;u3#^vy;v) m^v^; 

[0 0 19] 1 - (v^ h^rC^^^v-y /^) - 1 - 
( h y ^ h^rv^^y/V) y*>\ 1- (i?^h*ri/*^ 

Asf V A") -1- ( h y 3i h^rVv-y^) 1- 
(^-n-^n/Jf^i/^^/Vv^y yw) -1- (hy-n 

-^n^^>y/W) >^>-, 1- (^-i-^n/K^r 

^f^vy^) - i- ( h y - i -^n^^^y 

Ad 1- (^-n-yh^>yf/vvy ^) - 

1- (hy-n-yh^>y/u) ^ ^ i- c^- 

s e c-^h^^f;^y;v) -1- (M)-sec 

^/wvyyp) -l - (by-t-^h^v-v'y/u) 

^*if<7Dl- (^Tyu^^^^^/wiyy /w) - 1 - ( h 
[0 0 2 0] 1- (v^ h^rv-^^/Wv-y^) -2- 

(hy^h^>y;u) 3i^>, i- (v^h^v-^ 

-2- ( h y 31 h^r>>>>y /W) 31^.^, 1 - 
(i^-n-^nsK^r^^^/Uixy^) ~2- (hy-n 
-^njK^^y/P) 31^^ 1 - (i^-i-^ciTK^r 

^f;^y;u) -2- (hy-i-yp^^>y 
/w) 31^ 1- (^-n-^h^f/^y;!/) - 

2- (hy-n-^h^^y/w 3i^ > H i- 

sec-yF^^f;W>y;l/) -2- (hy-sec 

^/u^y/u) -2- (Fy-t-yh^^>y;w) 31^ 

v*ifoi- (^T/i/n^wf^y/v) -2- (h 
y T7V3i^r>->yyV') xi^v^lg; 
[0 0 2 1] tr^ (^^ h^r^f/wvy/l/) ^ * V, 
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-ynTjf^^^^/WVy/V) fcf* (v?- i 

P/f^^f/Uv'U/W) fcf* (v^-n-yh^r 

^WD/V) tf* (^- s e c b3r:>' 

;>< y /W) ;*^>\ fcf* (^- t b^v-^/^ 

/V) p**>Ug; 1, 2~*f* (i^ h^>^A->y 
,u) ;n^>\ 1, 2-tf* (i^^h^-^^^/U^])/U) 
:x*>\ 1, 2-fcf* (^-n-^ciTK^r^^^/Uixy 
)V) m*>\ 1, 2-tf* (v>- i -:/d ^/l/ 
v^y^) 3i^>^ 1, 2-tf* (^-n-yh^f 
/Vv-y/W) 3i*>\ 1, 2-tf* (^-sec-^h^r 
v-^^W^y/W oi^^, 1, 2 -fcf* (v?-t~:/b 
dr>>^f^>!J^) 3L^W£if<Dl, 2 -If* (S>TA- 

[0022] i, 2-tf* ( b y * b^rwy a^) -o- 

-^V, 1, 2-tf* ( b y =r. Y*c*/i/»/V) ^>"t?>\ 
1, 2 -fcf* (FJi-n-yo/K^!)^) 

>\ i, 2-tf* (hy-i-^^>i/y;w) 
1, 2-tf* (b y -n-^ b^t^yA-) 

if^. 1, 2 -fcf* (Mi-sec -7 h*ci/is}) M 

-<>-tf^ i, 2-f* (hy-t- ^h^-v->y/u) 
>-if^, i, 3-e** ( h y > h^rVv-y/W) -<Vif 
>\ i, 3-tf* ( h y ^ h^ri/^y/u) -o-^v, 

1, 3-*f* (MI-n-/p^v->!)/U) 

i, 3 -if* ( b y - i -^n^v-i/y/u) 
-t?>\ i, 3-t** (hy-n-yh^^>y;w 

if:x, 1, 3-tf* (hy-sec-^h^!)'^) 

-o-tf^ i, 3-tf* (hy-t-yh^^>y;u) 
-o-if^, i, 4 -fcf* ( h y ^ f=*-v->y 

>\ 1, 4-fcf* (hy^ h^rv-Vy/^-^VifV. 
1, 4-tf* (b y -n-^UTtf^Vv'yyU) ^V-tf 

^ i, 4-tf* (by- i -^uTK^i/^yyw) 
1£>\ i, 4-tf* (hy-n-^h^r^>y^) -o- 
-tfv, i, 4-hr* (hy-sec-^h^>i/y;v) 
^^•ifv, i, 4-tf* (hy-t-yh#wy;v) 
-o-ifv/^^cD^ * (hy T/v^s^y -<v^v 

[oo2 3] ±Mi\&m (s) if-ett. tf* (by ^ h 

^r^!)/H **>\ tf* ( b y^n h^rv->y yP) 
v/j^^tr* (b y T/U^^i/v-y /U) 1, 2 

-tf* ( h y ^ b^r^v-y /v) ai^v, i, 2-tf* 
(hy^b^v^^y^) ^>&<*foi, 2-tr* (b 

*>>vm - i- ( b y ^ b^v-v^y /i^) i- 
($*n b^v^^>>yyu) -i- (hyxh^i/vy 

1 - (byT/w^v'v'yA') ; 1 - (>>;* b=*r 

so^/i^y/v) -2- (hy^ b^r^i^y/^) 




l- (^a: b^^^vi^y /u) -2- (by^b 
y/u) -2- (hyr^^»y/p) o:^^;^* 
^^vvi/y/u-) y ^w^cotf* (y7;i/3*^f^ 

v^y/P) 1, 2-tf* (v?^ h**s*7/l'*s9 

;V) 1, 2-tf* b^rv-y ^/u->y ./V) 

^9>t*}£<o\ 9 2-tf* (v^r^^f/i/v/y 
/u) ; i, 2-e* (by ^ b^^v^y/w) 

if^, 1, 2-tT* ( b y 3i h^r^U /V) 

1, 3-tf* (by7« h^r^y/U) -<>"^^ 1, 3 

- tr* ( b y 3i h^»y m ^v^^ i, 4-^ 
(by^b^rwy/u) -o-t?>\ i, 4-e*(by 
3ib#->->y^) ^^ifv/^^cotf* (hyr^^ 
i/y/w) -o-if v ; 755»^b<, wtcitr* (byy b^r 
v^y/v) t** ( b y 3i b^r^->yyu) y*>- 

^^Otf* ( b y T/V=3^r->>>y /U) 1, 2- 

if* (by y 3i^>-, i, 2 -if* (b 

!)xf*i/s/j^) 3i^ co i, 2-e* (byr 
^3^»y;u) 3i^^s$f^u^o ctteii, life 

[0024] ±i2 (a) &&&ma.*r-zn&* (D - 

(5) Srj»*»W. «^S**JR^, R 1 O-r^^^x 
^^l^e/u^/c^. 0. 2 5 — 3^/Utf>*£rfflv^5r <b 
as#£L<, 0. 3 — 2. 5^e/KD*Sr>Sl^^r 

[0 0 2 5] (A) rt»«r«*rSfb-&« (D - 

(5) «:3sp*»», m&£~£Z>ma*, M^ffltt 
it&m, mmm. mmm. #m%Lm. mmmm&mv z> - 

[0 0 2 6)4I*l/-MK^Hlkim «*B, b 

yxfdrv-^ey (r-fe^/vr-fe b^-— b) b 

y-n->^r37K^r>>-^y (T-fe^T-fe b^— b) "f- 
b y - i -^UTK^rv- • ^-y (r^^/^Tirb-t- 
— b) by-n-^b^rv--^-/ (Tir^/UT 

irb^ — b) ^^V. F!)-sec~^h^>^/ 
(Tir^/vXir b^— b)V^^, h'J-t-^f^ 
• ^ey (T-fe^/^T-fe b-*-—b) v^oi b^rV • 

If* (T-fe^/WTir b^"- b) ^^V, ^-n-^n^ 
^r^-bf* (Tir^Tir b^— b) v^- i - 

^nzK^r^-fcf* (Tir^/WTir b"^— b) 
-n-^K^ • (T-fe^WT-fer b^— b) 
V. s e c - ^ b^ri/ • tf* (T-fe^/VT-fe b^"— 

b) ^- t-y b#5>- tT* (Tir^/UT-fe-b 

-7^— b) ^/xhdrV by* (T-fclTvvrir 

b-t— b) ^/-n-yn^i/* by* (T 
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-tr^vw-fe b-*— b) - i -^dtK^tv' • 

by* (T-fe^vKTir h-*— b) 5"*>\ ^y-n-/ 
b=^>- by* (Tir^T-tr b^— b) ^/ 
-sec -:/ b*^ • b V * (Tir^/v-Tir b"J— b) 
^ey-t-^h^rv- by* (Tir^A-Tir b 
b) ^9>^ rh7^ (T-fer^vuT-fe h-t— b) 
^*>\ b l J =*Y*-> • *S (^/^T±bT± J r — 
b) ^9>, hy-n-yo^^.^y (m^vurir 
bTirx-b) ?-*>\ Fy-i-yn^v-^ey 
(m^SrUTI? hTtr- b) ^*>\ hy-n-^h^r 

*>.^y (xl^ti? bri?^- b) ^*>\ by-s 

e c-^b^i"^/ (xi^VTir hTtf- b) ^ 
>\ hy-t-y b**>-*S (x^/wTir hTirx- 
b) ^-*>\ i/xh^rV- fcT* (x^wr-t: bT-fcrx— 
b) ^-n-yp^v- fcf* (xf yUTt h 

Tir^r — b) i -yn^^r;/ • fcf* (xi^ 

/WTir hrtf- b) i^-n-^ b=*-V • tf* 

(^^/^Tir hTtr- b) ^sec-^F 
*>-•£:* (xf/V7t bTirx- b) ^*>\ t 

-^h^'t^ (^^r±br±^—b) 
^y^b^-v-- by* (xi^T-tr bTlr-r— b) ^ 
>\ ^ey-ii-:/^^^ • by* (xf/vrthrt 

T^-h) ^/-i-^P^^V- by* 

bT^r—b) ^-y-n-yh^' b 

y (xf/vrt hTir-r— b) ^*>\ ^ey-sec 
-:/b*v" by* (^^yW'T-fe h/tr- b) 

>\ ^y-t-yh^v - by* (x^rt hrtr 

— b) 7h7^ (^^Tir hTtf- b) 

^ey (Tir^T-tr b^— b) by* (xi^vv 

Ti?bTi?:r-b-) ^* (r-fer^vr-irh^- 

b) tf* (xf;U7th7-tf-h) by* 
(Tir^/UTir b^— b) t / (xl^a-t1t hTtr- 
b) ^^^*^<D^^>^u-h{b^ ; 
[0 0 2 7] hyxh^ri/.^-y (Tir^vVTir b"?— 
b) ^3^r)A, by -n-7>U7$*is (Ti? 

^•^-y (rir^i-rir b-*— b) ^3^^, by 

-n-^F^^^y (Tir^/^Tir b^— b) v^uxr 
=• Fy-sec-^h^-^y (Tir^vWTir 

h^— b) ^V3 = !>^ h y - t -7 b*i/ * 
(Tir^yWXi? b±— b) ^n^, v?xLb*v" 
fcf* (T-fe^/VTir h^— h) SM/xi — ^A, -^-n- 
:/n;K3-> • fcf* (T1?5vWi? h*— b) S^/Ua — * 
A x v*- i -^n^-> • tr* (T-t^/UT± b-f— 
b) £?-n-:/b^> • fcf* (T-fe^/V- 

T-fcb^— b) v'/Vn^W, ^-sec-^F^' 
fcT* (Tir^vWTir b-*— b) t - 

Zfb*i"\?* (T±^/UT± b-T—b) i//Un-r? 

A, ^■ymh^v'- by* (r-fe^/^Tir b) v> 

z^^^, ^-y-n-^a/jfdf-^ • by* (n?^ 




Tirb^— b) i -T/nzK^rv' • 

by* (Tir^/WTir h^— b) vvu^xi^i^ ^ey- 
n-yh^rv^ hy^ (T-fe^/UT-fe h-#— b) v'^xt 
^;-sec b^rV • b y * (Tir^^T 
tht-F) ^3-^, ^y - t --fb^r^- by 

(7-fef^7t b^— b) v?^3-rjrA, by^b^ri/ 
• ^y (^^/v-T^ bT-tr^— b) by 
-n-^n^ae^-^y (xf;u7t bTir^- b) ^ 

zi,=3^r>A > h ]) - i -^nzK^f is • ^ey (if^rt 

bTirx— b) v^/Uxt^^A, hy-n-^h^^'^ 
y (ai^wrir F7t7- b) v?yW^^.^A x by-s 
ec-^F^^y (jc^^Tir FTt7- b) vvw 
n^.r>A, Fy-t-^F^v-^y (^/^TirbT 
ir^— b) ^3^?A, ^b^V-tf^ (^^/vr 
irbTir^— b) S^l^xi^A, ^-n-^t3 7K^r->- 
b*^ (^i^yUTir H7tf- b) v?yWxt-r>^ N i 
-:/n;#=^> • tf^ (^^/>Tir bTirx— b) vvl^xr 

— b) ^A-xi^^i^ v^— sec — y b^riX • f ^ 
^"/ur-ir bTi?-r— b) ^Un-r)A, -^-t-yb^r 

tf* (^i^urir bTir^— b) ix^n - r> a, 
yxh^i/. by* (^/WTir bTirx— b) ^xt 
n#A, ^ey-n-^07K^f-> • by* (xf;V7t b 
X-tr^r— b) ^/Wxt^^A, ^E-y- i -^n^^ri/ • b 
y * (xf/u7t bTir^— b) v^/U^^^ A s ^y ~ 
n-yb^rv'- by* (ai^/VT-fe bTir^— b) iM- 
xi^^7 A x ^y-sec-yF^' by* (xf/P7 
irbTirx— b) v^/W^xi^^, ^ey - t b^rS/ • 
by^ (ai^wr-fe bTir^— b) ^y^xt^i^A, ^b 
^=3r* (^^/UTir FTtf- b) ^/Wxt^t>^ ^; 

(r-fe^/wr-fe b-^— b) by* (^^vwr-t brir^ 

— b) v^/i-xt- r>i,^ e"* (Tir^y^THr b^— b) tf 
^ (x^;V7t F7-fer-h) vVux^t^/ by* 

(T-fe^/WT-fe b-^— b) ^y (xf ;V7t F7tr- 

b) ^Xt^r>A^^(0^/Wxt^r>A^U" bib^^ ; 

[0 0 2 8] by* (Tlr^T-tr b^— b) TA^x: 
^ A, by* (xi^ur-fe bTir^— b) Tyv-^x-^A 

[0 0 2 9] *«K4:LrW:. ^nfc 0 ^- 

m. a-ff^wt, Tx^m. 

2-3c^w-^**^». a-u^^tt, wyys, y 

r^y$iss, p-F;vxy^usi?yn, -o-tfv* 
/^vB?, ^ey^onS^ ^poB», b V ? v n 
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m % ?*/um. 7-?sm. ?^>-m, m*mtt a &mf 

St. SS», 7y8 v y >Mft4fS:*Jf 5:i^#5. 
[0030] tUfiStLtli, «x.tf, ey^>\ 
n— /k tv<9 5>>\ eo'j^y, tf^ys^v, t^y 
>\ hy**vi"T$>\ hiixf/ur^, ^/x^y 

— 5: >\ ^ey ^f/u^x^/- $ > v h y 

[0032] ±B«UKoflMi*tt. ffc^fti (D - 
(5) OR 1 os©«»i*;wc#ir, o. 0 

000 1 — 0. 0 5^e/K if*L<f*0. 00 00 1 — 

0. 0 1*A'-C*>5. 

[00 3 3] (A) {frfi* (1) - (5) <D*g 

*4>jHFJM2, #y*^U^&i? 
^fifi 5 ? *&tt^£-?, ifi«\ 500 — 300, 000, 
»*U<tt, 7 0 0-2 0 0, 00 0, £<bl-#3:L< 

Hti, ooo — ioo, ooogs-efe^ 
[0 0 3 4] **W^*srt* (A) *»tLtli 

(a- 3) f&ft&&m&ftb isxmb^zktm&is 

l/\> **>J&£\ (A-l) , (A-2) . (A-4) . 
(A- 5) j£5r£ (A- 3) «»i:»**t>*-C«[ffli- 
(A- 3) J*£*#»fc#£ 
(A-l) «»<0«^tt2 0lt%KTt*5I ii5 
»*Ur\, 2 0«ft%«r«*.4»&. »<b*bS^jgt<£>« 
««j3S«^>f+^ b*Z>W&tf%>Z>* (A- 3) 

Lfc»fr<D (A-2) A»ft>ttatfc5 OS* 
%^m§:H«il^o 5 0fiS%£;g;i$4§ 

S 0 (A- 3) rt#fcfc^#4: L,fc»*<0 (A-4) 

9, «R«>*«»«H4d««T"*-«»fr**>*. (A- 
3) A5>tr£4IA»2: Lfc#^<0 (A- 5) «»oM^ 
r4 5 0fi*%KT"C*>Swi:^»*UV\ 5 0fifi%& 

T, ^^P*##«8<&0*fctt, {fc-&» (1) - (5) ^ 




S i OR 1 Sri* 1 0 0%»^LtS i OH££tt 

[oo3 5] (b) g^jjyj^: 

(b) tfy^-x/K TKy^^x/K #vx- 

'>ft<i:t>lffi-efcSo 
[0 0 3 6] (B) 

^!)3-/K TKy^o tru^^y a— #y by**? 

xKy ^ h^^^u-v^y 3— /k tfy 

-/v^qy^^yf yv- aey a^uv^y 3— 
9f h7^f^j3-^By^3#!)^ ^y 
ai^U^^y =3— /I — *y :/n fl/y^y 3— yv—3#y 
ai^UV^y 3— ;P^d y^atf y -r— „ *5j;tf*0» 

yy h y /Pat— 7VK h!Jx h v-v- y yUx-r 

/K hy ^o7K^r>>>>y /u^— tvK hy^h^r'>^y 
/uy f/Px-f/U, h y a: h 3riy y /V-y f/ux-r 

/v, 2- h y y h*->^y /uai— tvk 2-hy 

x: h y /Uxf;Ux-r/W, 3- h y * h^rv'v'y 

A^n tf/uai— 5r/K 3- h y 3: h^*>^yy^n tVu 
XL— ^yxfuy^ya-^y/<y 

^-/l^x:— ^/l^ s /^y ^J-lslsJf]) 3— /W^e/^^>>/l^xi 
— r/K 4?yxf i/y^y 3-;v^y^f;vx-f 

yxf i^y^y 3-;^/yx;i/x-r/K iKyxf u 
>-^y 3— yu-^ey^^xL/wx;— tvk 7t?y xi^uv^y 
3— T>^^^x^/uai— r/K #yxf uy^ya 
Kf^x/ux-r/K ^yxf i/y^/y 

h y ^^xi/w x;— t^/u n 4fy ^i^u^^y 3— 
ST h7r^x/i/x-ryK ^y ^^-uv^y 3— /i^e 

S'Offjj— /Uxi— r/K jK'Jxfl/y^ya-;^ 
y^^rtf^x/i,x-r^, ^!)xf uy^ijn-;^ 
/^^^^^xi/Uai— x/K ^Dxfl/^ija-;^ 

y ^^t^xwu-oi— -r/K xKyxf i/y^y^-w 
y y ^t^xvu^— r/K ^yxf uy^ya^^ey 
>f r/K jKyxfi/y^y^-;^;^ 

n-^-xi/l.XL"7^^ s /fyxf l/y^y 3^-;^y K^f 

x/i/x-f/u, jK'Jxf uy^y hynfx 
/uxi— x/i-, ^yxf yy^yn^/u^yf bypfx 
/i^oi— ^yxf yy^ya-;^y/<y^3tx 

/ux — t 1 /!^, ;Ky ^^u^^y 3— jv^cj ^zf#ziy-=L 

/U3L—"r/u, ^fy x.^u>^y 3— /^y ^-^^niT-x^ 
/uni— 7VK TKy^^U^^/y 3~/y^ey y t^tx/u 
at— -7VK ^Dxfyy^y^-;^/ hyr^y^x 
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• 

y^xc— T/]st£¥(Dtfl) x^uy^y xi— yUT/l^yWxc— 

n t'/Vx-f/K h y >* v^>y yVxc— tvv n h»)x 
h U y yUxc— h y y>ti tK^t y /Wxi~x 
/K h!)^ h^^]i;Mf;ux-f/K hyxcj^v' 
v- y yuy f^x- tvk 2 - b y y h w y A-xc^yw 

3i— t^K 2-MJxh 3^>;y y yWxcfvl^— 3 

- h y * h*c*>isv evuxc— *tj\s x 3-hy^h 

^i/y/U^n ^/U-^-^yW^^o^y ^u-v^y xi 
—y^T^^/uxc- <ryi^®ft: ; 
[0 0 3 71 xc^-U>^y yi^ey-p-^yV 
!7;xxvl^— yvK xf l/y^y n-yl/^/ - p - 

-p-^nt , ;V7xx;Vx-f/W /fUxf l/y^/ija 
— yW^-y-p -yf;W7xx;l/x- jJfy^^U^ 
3-;^y-p-^yf;i/7xx/i/x-r/K *Ky 
xf i/y^/y xt — ywt-y - p ~^^^;U7xx/wx-r 
yw v ^yxf i^y/y =2— ywey-p--<:7^vu:7n:~ 
ywxc— tvK zKyxc^w^y xt- yi^ey-p-;*-^ 
yi^^xvuxc- x/K Tjfy xf i/y^u ^— ywey - p 
_y -,1^:7^ ~,u^_-^r,i^ y xfi/>^tj xr— yi^e 
y-p— 7^^=:/v^zn^/^— # y xc^-u:^y 
xi — /u*:y-p-&>"fjj^/U7xLZ=./i>=.— -tvk 2Ky 
xc^w>-^y xi— yi^ey — p — ~yu:7 ^ ^;i/x- 
fvK tfy^u^/yy xi— y^y-p- HJt^xvv 

7xx;Vx^- tvW, xK y xc^ U >^ y xi — yk^ y - p - 
y- h7T^x/V7xx;Vx-r/K /Ky xc^U>-^y xi 

— yi^ey - p — ^^frX^/i-y *.~/isziu—< tvi^ /Ky 
xc^i^>-;/y =i— yi^ey - p -^^ri^-v^^^/u^^xi/^ 
xc— vvK ^ y xf i/y / y - p 

#xiyV:7;3:xiyl<'XC— x/K t$ ]) xc^- l/y^ y xt — yt^y 

- p ^^^—yl^^xzyKx:— -^yt^ ^y X f uy 
y =r — yu^e y - p - y -fx # xiyu:7 ^ -yi^—xyi^ 

TKy xc^ix^^y 3-;^; - p zi*r-;x,y^->v 
xc— xA\ ^fy xfl/y^ij ^^-y^y _ p ^-i^- 
xiyl^ ^xiyl/xc— ]) zll^ u Is? ]) xi — /U* / - 
p- Kxr^~y^:7cc~yWxc- ■ tvK # y xc^ y xi 

— yi^e-y - P - h y zj^r^;vy ^zz.;v^-—'t fV, tffy xc 
^W>^y xi— yWey-p-x h^xilJ-xiyW'y^xLy^xc 
^fcD/K y xc^ U ViT y xt— yW- p --rsUJc/U? 
mxz/Pxc— x/W|g:&J;t^<D;rf^y^xc— x/K xc^y^cn 
— 7VK :/n fcfywn— x/K h y y h 3r ->v- V ywxc— r 
yK b y xc b^vvy /wxc— x/K F!)^^>i/D 
yWxc— x/K h y ^ h^rWy yU-y ?vUxc— x/K by 
xc h ^ y yl^y ^/pjn— ^yK 2 - h V * b 3r V 
yW;x;^VUxc— x/K 2 — h ]) xc h ^ V'V' y yl^xc^-yWxc— 
yvK 3- h y > h^ri/i/y yK/u fcVWxc— yvK 3- 
h y xc h^ri/iyy /uzfv bVuxc— r/^ifo^y xc^u 

>-^y xi— yW- p -T/W^yl^^x^yPxc— ; 
[0 0 3 8] #y ^U^?}) xi^-y^y-<^^>Kxc 




j^^y^ N ?Ky xc^u^^y xr— yu^ey ^^ri^-V^xc^x 
/K tKU xc^u v^y xt— y^y-^^^Vgexc^^yK 
Tti]) xfuyy y ^— yu^ey^-^^^xc^^yK #y 

xfUy^y^-yVxyyf^x^f/K j]f y xc^ U 

^i/y xt— yu^ey^^^xc^x/K TKyxif-u^^y 
xi— yu^ey ^^"r^^^xc^^yu^ #y xc^u^yy y xt 
-^^7 Kf^yfex^ryK ^ y xc^- u^^/ y xr— yw 

^■7 h y ^^7>g?xc^<ryK #y xc^u^^y xi— yu^e 
y r- h^^^xc^^/K /Ky xc^u^^y xr— yv^e 
y-^V^T^V^xcy^yK /}f y xc^- y xr— y^ 

y^^r-y-^^^^xc^x/i^, /Ky xc^u^/y y xt— yu^- 

/^^^^^^^xc^^yU, 4f y xc^U^^y xr— ywe 

y^^^^^^xc^^yu, z-j^y xc^-u^i/y xr— yv^e 
y y v^xcx^yw, 7Kyxc^-u>//y xr- yu^ey 
xt^v^zc^x^, 7jf y xc^u>-^y xi— yw^ey-^rx 
xr^^xcx^yK zKy xi^uv^y xt— yw^-y Kxi-y- 
v^xc^tvk ^yxfuy^y x-;^/ hyxfy 
gexc^^yu N /Kyxc^u-v/yy xr- yk^-yx h^xi-y-v 
Kxc^x/K tfV xf-uy^y xr— yw^-y-<^^xT-^^ 

^xc^^y^^ jtfij xc^U>-^y xr- yW^-y^^f-^xrir-V 

S^xc^^y^ xc^lx^^y xr- yU^-y^^^xTi^V 

gfxcxx/^, T^y xc^U^^y xr- yU^-y ^-/7^xrif^ 

^xc^^yp^ ^yxc^u>-^y xr— yp^-y y^xr-^V^ 

xc^^y^ ^yxruy^yx-/^/ hyjxy^y 

Kxc^x/^^cOJKy xc^u-v^/y xt— yUT/L-^^xc 
^^/^^o^t^-e^y fvt'xc— ^y^ % xc^ywxc— ^yW, 
fcfyWxC' — 7;|/ N h y y h ^r^/v- y yvxc— ^yv, h y 
xc h *ci/z/ y yw-xc- tvK h y jjf^ri^>> y yl^xc— ^ 
/K hy^ h^^>yyMf/^x- T ;K hyxch^v 

y ^/l^xc— fvK 2 - h y y h ^ v-> y yVxc^yW 
xc— tvK 2 - h y xc h ^e>>-> y yuxc^ywxc— ^yv s 3 
- h y y h is y y^n bVvxc— ^y^ 3-hyxh 

^•^y/tyy'n fcvwxc— ^yv/^^coTif y xc^u^^y xr 
— yWT^^r/^xc^x^^^^^r^ff 5 r. k&-e% 

[0 0 3 9] #y xc— xyKD^y <rj.fi ftip 

^ir^fi^, 3 00-30 0, 000,»*l< 

ti: 300 — 200, 000. ^ KI1300-1 

oo, oootfe^ 

[0 0 4 0] */c. (B) ^S:^i-S>"Kyxc^x/W 
<bLT«, ^^2-1 2^gES^*5j:0?xc^xy^ 

tfV*-?*?? bis, TKy^Tx^^hv, 
y xc^ixV^-^riMx— h % ?t?y xf i/yvp^- h x 
yzc^u^^^>>^— k 4^y xc^u^^/y ^ u— K 
4fyxc^uvr^— /Kyx^i/ytv u-h, tK 
y xc^u>-^-<u— h x jKy xc^w^r-ti^— #y 

xc^WViry<>5r— /Ky tx*u>-^^fiM/— K 

y ^ntf u^n^— k y/pcVy^^y*- 
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-<i/~ b, /i*y b'u>-Tif 7 — b, TKU/ptVy 
K tf?y ^U^^riM^- b, tfy^U^ 
/^y ^y-^*^>*- b, /fli^fi/y 

tvy-— b, #y -f^-u^^^u— b, ^y^fi/yr 

*t?7-b, ^Ky b, 

#y ^^31^ u^^^— b, #y :* 1 3r:y^:l^ 
u>'^y^^'-b, tfy ^*>^xl^u>t^- b, 
/1^y ^>v?xf u-yfc7 b, #y s^^u 
>^-<u— b. j#y **i^x^u>T-t? ^— b, #y 

s^S/^n^i^-fc/t^K *if(08gJWK^y^^x 

a bVuni— h y ^ h 3r ->5/ y ^x-r/l^, b I) m 
h^^>y r/K b y ^n/K^rv^>y/^— x 

i^y ?V**5-fV3L— yvK 2-hy^ h^rv^>y/^^/W 
31— r/K 2 — b y x: h y /yx:<?vyxi— yvy, 3 

- by > h^r^yy^n^i/x— r/W, 3-hy^h 
^>i^y fcf/yx:— ^ ^y^x.;*.^^ x.^vy 
xxr;K ya^x^7/K b V * b y /Vx:;* 
•Tvy, h y x: h^fv->y /yx;;*7vy v hy^a^K^^v^ 
y/^^^yw^ hyy h^yy^^f/ux^f^ b 
y xl h^-v-v-y /w^^/uac^^K 2-hyy h^y^y 

y /yx^yxL;*7vy % 2 — h y x: h^rv-ixy /Vxf;Vx 
^X/K 3 - b y > h^riy^y /V^u \f;V^^"r)V, 3 

- h y x: h=¥v"iy y /U^n fcf/Wxi^^yW/^^co^^ 

[oo4i] ^y ^^^/wco^y ^^uv^oftft^p 

ft&^JItt, iS«> 3 0 0-3 0 0, 0 0 0, #£L< 
(i300-2 00, 0 0 0, «FlC»^L<(i3 00-l 
00, 0 0 0tW o 

[004 2] (B) y#-# 

h t 2~i2 ajuftK* y 

- b Sr^tf £ ^ £ J^t. ^yac^u^-^ 

b, sKy^otf ix k ^y hy^f 
K ^yf b7^f yy^-^-h, # 
y^^fi/y^^-h, ^y^^^^u^ 
— at*— k ^y^^^^w>-^— k #y*- 

- K #y^#*^ixio&— K ^y^^v-i/x; 

K #y -3, 6, 9- by 

— b, #y tficis^u tK^- 
b, J^y v-^ n-<>^^^— 4f^— Jlfy^a^ 



*tvk hy^ h^yyy;>x^ryK hy^h^->*> 

y hy/n/}?^i/yy;ux^f;K b y t< 

h^rv't/y yy^^/yx:^x/K h y ^ h^y-yy/^f 

/yx^T^K 2 - h y ^ b ^yy y yl/xf^x^r/^, 
2- h y h^ri/iyy /yxi^yvxi^^/y, 3 - b y b 

^r^y-iy y /y^t3 bvyxi;*^vu % 3-Mx b3ri^>y ;u 

-MS. l«*»T?*SV>tt2afiil±Sr»ffl ; r5ri:^ 
[0 04 3] #y#-#*— h<o#V yy^l 

il3t, 300-300, 000, 
Kli30 0-200, 0 0 0, ($|:^t<{j:3 0 0 

— 100, 00 or-fc^ 

[0044] £p>ic, (b) ^^tfts^yry^ 

^5)#P)*i5JKyTyM K^>< Ktf4irf&n. « 
x.ri, ^ywyy^TywK7^K, 4f y o - 

k, 4<y y y^rw^ K^>r k, #yr^ 
y^ry^F?-f k, #yt7y^ryMK7^f 
k, jKy^yy^ry^K7>rK, ^yr-^^-r^ 

h\ 4WiffiMyry/^K7^h\ *3<fc^co^ 

^•/i^x.^^/y v xf^x^r/K ^ntVuxi^x/y, h 

y^ h^i/^yy /yxi^x/y. h y xi h^ri/vy/yxi^x 
/y, h y ^ , u7K^f>>v-y/yxi^'r/y > hy^h^v'v'y 
/yy ^yyxi^^/y, h y x: h^i/v- y /y^^/yxi^x 
^y, 2 - h y ^ h^r^vy /y^^yxi^x^y, 2-hy 
xi h^rv^>y/yxi^/yxi^^/y % 3- hy p< h^riyiyy 

;u^t2 fcVyxL^Tvy, 3 — h y xi h ^->i/y /y^a fc°/y 

x;^x/y^^fliJ3*^^y ry/N-r K^>f vt/^/u*. 
[0045] >-Ky ry/W K^-f Kco^y ^^u-ygi* 

(DSfi^^Sfi:. 300 — 300, 000, 

$f^L<fi300-2 00, 0 0 0, Hl:^K(i3 

00 — 100, 0 oo-e^5o 

[0 0 4 6] £Jl±(D (B) W«#y^-B\ l«fc5V^ 
*5V^T±E (B) rt»«rfflV^C^-C, ft&tlS&RO 

(b) mmi$»^-<D®imm±, (a) ^ (3s±jp* 

^APHB-g***) iooil»ic»u ffif£, 1-8O 
»-Ctt, »*#S:Tif6j»*^/h*<. -*, 8 011 
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[oo4 7] (o mm 

*mw<nmj&&mm&V9te, (a) cb) m 

[0 0 4 8] T^a-^HSUfcL-Ctt, y* 

y— yv* =-9 / — /K n-:/o/<y — A\ i - t'p/V 
— /K n-^^y— /K i— yy x sec-Zf? 

y — yy % t-^^y— /k n — yy, i -^y 
^y — yy, — /k sec-^y- 

/K t— OPS— yy, 3 -y h^rv^^y— yy, n — 
/K sec -^^r 

/K /K sec -^^^ / — 

/K 3, n-^-^^y— /V, 2-:x^y 

^**y— /K s e c-J*-**y— /X n-y ~/UT/V 
3— /K 2, 6-v^y^/^^^y— /W-4, n-^# 

y —/v, sec — ^yr^T/u^-^, h 9 y ^yyy 

^/UT/l^*— /K sec — K^r^T^^^K s 

=*U-y — /K y ^yy-y^n^3r-y-y — yy, 3, 3, 5- 
h D^f^y^ n-^-y-y — yy, ^y^T/Vn^K 

[0 0 4 91 xfl/>/l)3-;K 1, 

xt— yy, i, 3-yfuy^yn-;K ^y^yi; 
yy-2, 4 X yy-2, 
4, ^if-y^*-— yy-2, 5, -v^*:^*— yy- 

2, 4, 2 -^^/l-— ^-t^y-v^—A-- 1 , 3, 

y^!)3- b y /a ^ u y ^ y n-y^ ^o^tf 7 
/y=3— yy^jgjft ; :x^yy^y /wey y ?vv:n— =r 
yy > yy^y n-;i/^e/xf ;i/x— f/K u y 
/y^e/^a tf/yzc— r/K xf uy^y ;y 
^/^f/i/x-f/K xf yy^y n-/^y^y;u 

tvK xf uy^y =i— yy^-y 7x^wx- -r/y, 
:r.^-yy^y /y^ey - 2 -^^/y^^/y^— 7^/y. 
i^x^yy^y 3— yy^y y^/y;x— yvy, ^xf yy 
^yn-/^/xf;vx-f;K j?xf yy^yn-;v 
^ey^n evy:n— ~?vy N v/xf i/y^y^-^y^f 

yy, tVy ^ y ^-/^y ^ f ;vx>-r/K ^n.fc? 
uy^y 3— /y^-y 3i^/y^— x/y, ^ntfuy/y 
— /y^ey k°/yai— ypfyy^y 3-/^/ 
^^-yyjc~^/y % ^DeL/^y3~/^^f^x 
— r^y, iz/n t'yy^y xf^x-f;K 
i^yntfuy^y =3— /y^-y t°/y^— "r;\'t£}£<D& 

T£6o r^bOT/ya— /U5R«MErt:, l|ifc3iM2 2 




[0 0 5 0] ZtlbT/Uz2—/U%kmm<Dl1b. n-^D 

/N°y^/y, n-:/^y — yy. i 

*y — /y. sec-^/-/K t-^^y— /y. n — 
^<y^y-yy N i — <y^y — yy N 2-y^yy:/*y — 
yy. sec-^y^y^K t -^y^ y —yy. 3 — y 
h=^i/^^y— yy, n -^^r-y-y — yy, 2 -y ^-yy^y 
^y— yy, sec-^fy-/K 2-^>vrf$ ; — 
yy % 7^ □ k° y y ^ y n - / ^ f ;ux-r :/nfc° 
y y ^ y 3 -/w^t y xf ;wx-f /v, :/n fy-y^y = 
— yy^ey ^n^/yai— xyy, tf uy^y yy^ey 

[0051] jrhy*8iiLm r-fehy, y^yy 
ji^vy^by. y ^yy-n-^o fyy^ by, y^yy- 

n-^yy-irhy, i^ai^/yyrhy > f^u— i 

/y^hy> y^yy-n -^<y^yy^ hy, ^^yy- n - 
r/^-yy-Jr h >\ y ^vy-n — ^*-»Hr hy, v>- i - 
y^yy^Ky s hy^f;uytyy v y^n^fy 
y, y ^yy->^ c^^-^y V; 2 , 4 

— ^y^y^y, Tir h^yyrir hy, 7th7xy 
y, 7i>fa >t£¥<D\*p\ Tir^yyrirhy, 2, 
4 -^fy^ty, 2, 4 — .^^y^^y. 3, 5 
-^y^y^y, 2, 3, 5 - 

^^yc^t-y, 2, 4-y-^y^y, 3, 5™y^- 
y^^-y. 5-y^yy-2, 4-^fy> 5 ty, 2, 
2, 6, 6 h^y 5vy- 3, 5— ^^y^y, 

1, 1, 1, 5, 5, 5-^^-y-^yy^-n- 2, 4 

»*«IBflM*r*, -hie (C) tg8E*r/BV>£w£'C. 8?jffi 
[0 0 5 2] *«W^figgfifcffl«a^ifer^, ±IB<£> (C) 

wk*^*-*-*^ (A) *»*«ii«r*<b** (i) 

- (5) frl^5Ml«5J:V/*fcl2lt^r«IR(c« 
[0 0 5 3] Afrtticw:, (A) f&ft&mrftrZik&to 

(D - (5) *»»**fc»atit>«c**fcttJiB 
^D-rSo c^gg. ««e«. ®«E*^j?>^anL-c*3v>-c 

[0054] *<pfl&g>aaroffii 

m~?h*). Mitt. ?WW5-3 0m^ »*L<« 
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10~2 0mu. ®l&ftm&fr 1 0~4 Oli%gS© 
2 0, moo. 1^200; JHW^X'f V-Jr 5 -to/v 

(W) SLoT/^Ki-* y r— y/K r^t/A-io, 

1^1 3 2*if-6S#tf e>H5. #ffifStt£iJi: Ltli, ^Ix. 

(0 0 5 5] ^^ffliMfiK^XO^ag^fe 

(C) (A) rii»Sr«rirt-*fl:^Mfc (1) 

~ (5) &2g£-LT. 7kSriI^W*/tW:»r^{w«:aib 
■C, »D*#*PU *g^U (A) )£#£i8§!!Lfc©*>. 
-*tK (B) W8l^y-7-Sr^!mi-tt«J:<. mcmiz. 

[00 5 6] *mm<r>mf8.®><DM9H*m<DMr#Mb LX 

® (A) j*#Srffij*-*- 5 fc£-#J (l) ~ (5) . *i<fctf 
(C) 8JKft>e>«Sa&4felc, Bf^fi»***C^-C, M 
*#ft?-*8^KJ££tTojt©*>, (B) fiE#&SS£-t-5 

<2> (A) EK^*«fi£-rS^-g-«S9 (1) ~ (5) *5<fctf 
(Oh, (B) ^Sr^t5*fe 

<a> (a) fSLtt*mffcrz>itiii<m (D ~ (5) . <b) 

fig#*5j;tf (C) «^&««A^4faic. 3f5£firo*Sr 
® (A) fig^Sr^-fSft^ (1) ~ (5) , (B) 

[0 0 5 7] ^<D£?\£LX'&btlZ>&&W<Dmi8.V!)<D 

±m&ftmm*. #*l<i*. 2~3 ofis%-c#>»K 
m& 2 ~ 3 o it%-e&5 1 x mm<ommtm^ti:mm 

(O mtK£iXtft>tiZ. *ii<o«fe 

4 Ot-Cl ^fl^S«W^^i?«^l:SraiJ^bfc^ 
£\ ^:<0^t:^/45 1 0%jy.^t?$>5 o 
[0 0 5 8] *5^<D&^£ffl^TK&^fi£-r3(C 




5. ;:-e, :fcf8WcDjfa^fe£&^5i<!:;di-C#3g 

5. tioy^y^xA, s i o 2 

[0 0 5 9] r©BSOT^)?l±, L.t> l@i 

9-C)?$0. 0 5~1. 5/imSS, 2lHl^»)-^liJ?$ 
0. 1~3 »mW£(Omm&Mj8.-tZ>ZktfX'$2>. M 

j£i-zmm<r>mz\*. o. 2^20^^. 

®±fE (B) j*5te>5M*»***©«*-CJb0ll!lLT 

(A) j*#&-S5SS{fc;*ii\ ftl^-C±B (B) jfc£<Z># 

i*jft«fiA±«)a«*»e>*ii»«fl:a«*-eiipf»u (eas 
<os?fb^t-r-5*fe. <D±ia (B) ^»w»»ilA£i± 

[0 0 6 0] ±fS<D (A) ^<D06^itfii: 

(b> *^»5Mia***fp-r4fc*« ^hicjec-c, 

«»«Uc3!BllRUfc9, SSS*. «iE&if<D# 

HS^il^^Ct^-ctS,, a*. (B) 
U&it, ii^, 2 0 0~4 0 0U »*l<»200~ 
3 5 o "Cfifc 5 tf>-c\ ^JiS^lciiicom^WiJr 

[0061] rco.t9(c:Lr#e.H5*«W»e*ft{fc: 
ma, m®&&. mm, 0. 3 5~i. 2 g /cm 3 , 

»*L<ttO. 4~1. lg/cm 3 , $^>fC»*U< 
(20. 5~1. Og/cm 3 rS>5, 0. 35g/cm 

3 steMr-CMt. M©i*W»iTU, 1. 2 

(B) fig^O^Wft^<t9. SfleiBtsriWi 

[0 0 6 2] ^btr, ^IB^coeagftftJKtt, Si7KttA5 
ffi;V^(C!|t8![Sr=firL, 0iJ^«. ^12 7^ 2. 5 
a tm, 1 0 0%RH<DgB*l-lB$M;6fceLfc^-a\ St 

^Wfef© (A- 4) *3<tOf (A- 5) f$.ft<D-gm 

[oo6 3] $ *56^<oisa!afk:iei^)iim^»i. 

fi^m^ffoO, 2. 6~1. 2,»*L<f4 

2. 5~1. 2, $fe^»*L<(42. 4~1. 2-Cfc 

5. r<D3S®sS3li, ^^roiiMfflMiifffl 
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(b) &&<Dtt&iz£* ) mm-tz>zkiP'c%z> 0 
[o o e 4 j *mw<n&®mmte. mmm^ti. mm 

mmmm. cmp »tt* ziz&ti z^tfrb. lsi, 

^fALSI, DRAM, SDRAM, RDRAM, 
(0 0 6 5] 

immmi sit. ^mmzmmmzmfTtsb^Mrfttt) 
[oo66] mmm i 

(A) J&#tf>H*H ;rh7^ h^rv'i/ix^^ 10 1. 3 
g (^^3D*5>^^»#: 40. Ogl^Wh 

^^^7^203. og (%±ap*5HHe^ttift 

I: 100. Og) , *J**?->V*J* ^^>7V9 7. 
3g (^^*n7K5>»«S^«b*» : 6 0. Og) , /Pb' 
U>->/y ^—^^y^ hTyUa:— r/W5 5 9. 3g, ^ 
n 'yf;U^hy2 3 9. 7g©^gjg(^ 

^l^-f^l . 0 g (ttfflE/S iOR 1 =0. 001m 

0 1 it) $:*157. 7 g (H 2 O/ S i O R 1 = 1 . 

0 mo lit) izmfrL-iz*mm$:mm-?immfrnxm 

«$-frfc<ot>, «ffiT-e*fflSK*i, ooogi/^* 

Ifij3i»tf>fl« ; ±|E-C#fc# 9 v-n >-;//l. 1 0 0 g 
(l»»2 0g) lc, *5***>3i*-wv-alf5*^> 

(HflMttfR (<*) Si, ^a-7K-;wPE6 1 (HO-P 
E0 2 -PP0 70 -PE0 2 -OHfflyg) ) 3. 5g<Sr 

^b°V3-h^{Cj:i9^*b, ^t8 0t-e5M 
ftv>-caST2 0 0t-C5»KJqiSlLfc©t,, £e>tcK 

^3 4 01:, 3 6 0t, 3 8 0 ^(DPH^tt^H 3 
TBot*3 9ffiLfc, »*Sr*lJc*-t- e 

[0067] mtetftmM&mcDwm 

1. ItiKSStt 

#Xn(C*5ltSIBBAfflaUHfe8 0ml Sr^fil 0 0m 

1 <o^f^^KiaCP«(cAttr«KL, 4 0tt-h^ 

OOrpm, 3 1S?cO^ If^n- h^-C^L, ±12 




(Rudolph Technologies |±$i, S 
pectra Laser200) tdTSJ^b, ^CO^ 

0K1?) /tk&mw^zf/wmm] xiooi znm 
o : mmmtz$< 10% 

X : RJWE{fc*^ 10% 
[0 0 6 8] 2 . BifBsp 

>y^mmwc 1 0 0 k h z <&hr«-c\ «w • t ~- 

h'<y*— K («) £L HP 1 6 4 5 1 Bm&*5£ 
[FHP4 2 8 4A^l/^a yLCR^-^^^TC 

[00 6 9] 3 . R«£ 

4. w&m 

[00 70] 5 . P^TKtt 
*#£>*Wb^^& 1 2 7t:, 2. 5 a tm, 10 0%R 

LT, 3, 5 0 0 cm" 1 f*3fi(DH 2 Oid^ia-rs^llXcO 

O : SfciR^i L 
x iWStfiQ 
[00 7 1] Hffiftl 2 

(A) f&ftnmSi ; V 1 h7^ h^ri/^>7^5 0. 7g 

&^*&mm&m&& :2o. o g ), ^f/why 

> h^ri/V7V16 2. 4g (^^*5WB*g<g^|j| 
S: 80. Og) , h^^>7V3 2. 4 

g &£M*.fttem&%>»& : 2 0 . Og) , 1, 2- 
fc*;* (hyxh#^y;V) ^^V230. 5g 
M^^fm^m»» : 8 0. Og) , ^nfl/^JIa 

3.^K0. 9 g (*«E/S iOR 1 =0. OOlmol 
it) £*1 7 1. 3 g (H 2 O/S iOR 1 =1. Om 
o lit) «c»d^Ufc*»i«*r^«aTl«rlRI^JtT»TU 
/Co S£4W>*T*T«* $f>C6 0tt2($R^J 
*fcO*, % WET-C*»**1. 00 0g^^*-C» 

iB^«i^ifi ; -h|BT?»fc#y ^n^iJ-^vOH 0 0 g 
(@»»2 0g) (£, ^yxfi/y^!J^;H^y 

T^^B^^TVU (**^:K^|^Jfe9KLft=l 0) 

10. 8 gSrSStaU #6*trt:S££^«:8>f yf^y 
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JbiagTf 3 4 0U 3 6 0t), 3 8 0^051 
[00 7 2] HJfcffll 3 

*r V s ?* h*t/W9>l 0 1. 3g (3fe^7k#ft?ffi 

: 4 0. Og) , **vH* y * h^rW7y3 
2 4 . 7 g (S5±^*#»*g£^»* : 1 6 0 . 0 
g) . >f;u-n-^yf^hy7 8 3. 3 g. v>- 

1 -/n^i/ • tr* (oi^/VTir FTtf- h) 

V (ftfcJK/S i OR 1 =0. 0 0 4 mo 1 it) <Dt&&& 
KK. *176. 8 g (H 2 O/S i OR 1 = 1 . 0 m 

0 lit) Sr6 otMT-Cl^HWTiBTL.^ ig-g- 
«k&*TJI*T8L $61:6 0 < t:-e2B$M^$^:fccD 

Tt^TthyiOO. Og^rSD^, ® 
BETTER* 1, 0 0 0gtft5*"C»BU 

M^OUK ; ±!5-C#/c^y VD^tV^/H 0 0 g 
(»2 0g) Kl, /Kyt^xf i/yr^h 
(fiS^^ft : **>5 t 0 0 0) 3. 5g«r»fl]U 

4ot, 3 6ot, 3 8 oxxom-e-zfr^m Oftffl~r 

oftBI&U $6lCl$T4 2 5t-ei^HWU «Sfi, 

WHBldLTfrofc. tt*«r*l tea*-*-. 
10 0 7 3] 

r^^F^^^viOl. 3g (^^jPTK^iffi 
^fc**:4 0. Og) , ^f/l/h'J^ h^»7>3 

2 4. 7 g (^^n*#»ffi<&<»|k» : 16 0. 0 

g) , >f/V-n-^Why78 3. 3 g. v^- 

1 -*7u7$*is • t^* (ai^v^r-fc hTirx— h) 

^ S i OR 1 =0. 004molit) ^S^g 

fSK, 7k 1 7 6. 8 g (H 2 O/S i OR 1 = 1 . Om 
o lit) Sr6 Ot^APfiT-Cl WW^ItTjBTUfco »fr 
«3^iSW7t, $C>(w6 0 < Ct?2«rraSJE£:$^^ 

7tf/V7th>10 0. Og£*D;t, -ttf>gL » 
ffT-C^Wii, ooOgir/^^-CiiU @^ 
ttf 2 0%<D#y Va^fy//^#fc s 
a^^O^jK ; ±!5-C#fc#y Vn*-fr:oOH 00g 
(@f^2 0g) (C, tfy^lM^UV^-^-h 
(MVflMHP* : ffi 2 , 0 0 0) 3. 5 g«r*ftPU 




»T2 0 onc-es^raSDl^UfcCDt), $f>l:»5Tf 3 
4 0t, 3 6 0t, 3 8 O^coBgT^tb^ttS 0»Bf 

ojna&u tester 4 2 5t-eiw»u assfe 

[00 7 4] HJfcfifl 5 

r^^^>»7>l0l. 3g &±m*ftMffi 

: 4 0. Og) , y 7* h*e^>7>-3 

2 4 . 7 g (^±iffl7k5W»*g^*» : 1 6 0. 0 

g) , **7U-n — Of/^hy7 8 3. 3 g, >>- 
i • tr* (m^vixri? hTtr- h) 

^ (fcfe«E/S i OR 1 =0.0 0 4mo 1 it) Offing 
RiC. *176. 8 g (H 2 O/S i OR 1 =1. 0 m 
o 1 it) *6 O^caiiaT-eiWFBB^tfTjBTLfeo m& 
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